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Robert Lautzenhiser, class of ’49, speaks from experience when he says: 


“The broad experience and growth possibilities 


available at U.S. Steel offer a great future 


with unlimited opportunities.” 


Following his graduation witha B.S. 
degree in Metallurgical Engineering, 
Robert Lautzenhiser joined U. S. 
Steel as a Junior Metallurgist at the 
Waukegan Works of the American 
Steel & Wire Division. Here, he be- 
came familiar with the many types 
of wire and wire products produced, 
through the practical performance of 
various physical tests in the metal- 
lurgical laboratory. 


The knowledge Mr. Lautzenhiser 
gained of the characteristics of stain- 
less steel wires led to his advance- 
ment, in April, 1950, to Product 
Metallurgist. In this capacity, his 
duties were of the customer-contact 
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nature. His responsibilities in this 
work included consultation and the 
advising of customers regarding the 
proper steels for their projects. 

Mr. Lautzenhiser received his ap- 
pointment as Product Metallurgist 
for stainless steel wire in April, 1954. 
His work on this relatively new prod- 
uct, in which he developed excep- 
tional skills and abilities, resulted in 
his advancement to Division Metal- 
lurgist in July, 1955. 

Mr. Lautzenhiser feels that the 
graduate engineer gains much from 
the well-planned and complete train- 
ing program at U.S. Steel. ““Further- 
more,’’ he says, ‘“‘the friendly 
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atmosphere and unusually coopera- 
tive personal relationships through- 
out the company are a big help in 
acquiring the knowledge that leads 
to advancement and success in one’s 
chosen field.” 


If you are interested in a challeng- 
ing and rewarding career with 
United States Steel, and feel you can 
qualify, get in touch with your place- 
ment director for additional informa- 
tion. We shall be glad to send you 
our informative booklet, Paths of 
Opportunity. Write to United States 
Steel Corporation, Personnel Divi- 


“sion, Room 1662, 525 William Penn 


Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program presented every other week by United States Steel. Consult your local newspaper for time and station. 
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...on the second language 


“Our first language is English. Our second is Mathe- 
matics. Not all of us are truly bilingual, but probably 
all are versed in a few concepts of Mathematics — that of 
a function, for example. The majority of us know those 
fields of mathematical analysis which developed with 
the physical sciences well enough to use them as the 
principal tools of our professions. A minority of us — 
the professional mathematicians — have pushed on to 


ground which May never become a_ public park, but 


parts of which are clearly exciting. Some strive to master 
electronic computers which already compress thousands 
of arithmetical operations into a second. Others, with 
the sharpest tools of modern Mathematics, carve out 
fields for use where human elements and decisions are 
paramount, and for use on problems which could be 
solved by enumeration, if life were long enough — life 
of the Universe, that is.” 


—~]. D. Williams, Head of the Mathematics Division 


THE RAND CORPORATION SsAnTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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Tell Me Why... 


Why are you in engineering? 
Where are you going? 


Do you know what engineering is? What does it mean to you, to the execu- 
tive behind the desk, the research man in the lab, the technician, the graduating 


senior, or the eager high school student? 


Do most high school students go into engineering for the dream of research 
and shining flasks and white coats? How many end up that way and how many 


go into sales or production or fields apart from engineering? 
What does engineering mean to you? 


Is it a way of helping man, stopping the Russians, making a fast buck, 
following some hunch or theory you have been nurturing, to meet people, or 


another way to make a living? 


Is it true the aircraft industry has a high turnover of engineers because it 


puts them on drawing boards for years and years? 


Do people realize engineering is human: that it is by man and for man 
regardless of whether its automation or safety practices? Isn’t that little man 
who is consumer or worker or buyer or seller often forgotten in the rush to im- 


prove and modernize and streamline and perfect? 


Will that day dawn when the only thing keeping engineering from being 
perfect will be obstacle of man? What will engineering do if and when that 


day comes? 


Remember, you future engineers, you college and high school students, you 
present engineers, you draftsmen and technicians and scientists, you former 


engineers, you salesmen and executives, you are MEN first and engineers second. 


—H. H. 
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FOR YOUR INFORMATION 


> farming forests 
> chromyl chloride 
> aluminum chloride 


Farming Forests 
As Joyce Kilmer put it, “Only God 
can make a tree,” but we are not im- 
modest in saying that now science can 
make it grow better and faster. 

This is the revolutionary concept of 
silviculture: treating a tree as a crop 
—for its cellulose content. Its purpose 
is to make available more and cheaper 
pulp and paper products. 

Forestry has long been held back by 
the concept that a tree will grow, if it 
just has enough water. For years we 
have practiced extractive forestry by 
cutting down our natural, virgin for- 
ests for wood products. When this area 
is restocked, or when it is farmed and 
then returned to the growing of trees, 
the growth is inferior, because plant 
foods — nitrogen, phosphorous, potas- 
sium — have been lost from the soil. 

The solution to this problem is sim- 
ply putting food back into the soil, but 
most foresters have felt that giving 
trees nutrients is generally impractical. 

To determine exactly how practical 
it is to fertilize trees, Allied Chemical’s 
Nitrogen Division sponsored a five- 
year study at North Carolina State 
College. This pioneering work, just 
being completed, indicates beneficial 
effects of plant food on Loblolly pine. 

Other recent studies have revealed 
that fertilization produces a 40 to 65% 
increase in tree growth, cutting years 
off the growing cycle of pulp wood. 
By speeding a tree’s growing time, the 
forester gets a faster turnover of capi- 
tal and shortens the time the tree is 
exposed to danger from fires or pests. 

Growth is the most dramatic indi- 
cator of forest fertilization. But there 


are many more advantages : an increase 
in sap and nut production, and in the 
quality and quantity of seeds ; a healthier 
tree, better able to stave off fungus 
and pest attacks; a better root system 
and thicker foliage, making the tree 
more efficient. 


Aerial fertilization is an important 
economy, for dusting planes can “feed” 
hundreds of trees in a day. 


What is believed to be the first aerial 
application of a complete fertilizer to a 
forest recently took place at Rutgers 
University Dairy Research Farm at 
Beemerville, N. J. The test, on an 11- 
acre stand of red pine, was by Rutgers’ 
Forestry Department and Allied’s 
Nitrogen Division. 

Fertilizers currently being used in 
forest studies are ArcapIAN 12-12-12 
—a balanced, granular (nitrogen-phos- 
phorous-potash) combination, ARrca- 
DIAN Urea 45—a high analysis, pel- 
leted, 45% nitrogen fertilizer, and 
ARCADIAN nitrogen solutions. 


In conjunction with its field studies, 
Nitrogen Division is also sponsoring 
the first world-wide bibliography of 
forest fertilization with a grant at the 
College of Forestry of New York 
University at Syracuse. 


This definitive work contains over 
600 references, and the important point 
is that most of them relate studies 
which show a favorable response to 
forest fertilization. The Allied Chem- 
ical-New York University bibliography 
demonstrates that it is technically feas- 
ible to fertilize our forests. The Allied 
Chemical-North Carolina test demon- 
strates that it 1s economically feasible. 
ARCADIAN and Sotvay are Allied Chemical trademarks 
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ChromylI Chloride 


A new chromium chemical—with many 


has been developed 
in a high grade of purity by Allied’s 
Mutual Chemical Division. 

Chromyl chloride (CrOz Clz) is a 
volatile liquid, characterized by its 
cherry-red color, soluble in carbon 
tetrachloride and similar solvents. In 
undiluted form it is a strong oxidizing 
and chlorinating agent, reacting so vig- 
orously with many substances as to 
cause ignition. 

In suitable solvents, many controllable 
and selective reactions may be carried 
out between organic materials and 
chromyl chloride. It is a starting mate- 
rial for making chromium organic com- 
pounds, some of which have unique and 
useful properties as surface coatings 
and bonding materials. 

Until recently, the researcher need- 
ing chromyl chloride was required to 
prepare it himself. Mutual Chemical 
has since put this interesting chemical 
in pilot plant production. 


Aluminum Chloride 


We can only suggest the variety of uses 
to which aluminum chloride (AICl3) 
can be put. It is, for example, a cata- 
lyst in chemical synthesis; it promotes 
reactions in the production of dyestuffs 
and intermediates, insecticides and 
pharmaceuticals; most recently, it is 
finding use for the first time in alumi- 
num plating. 

The older and perhaps more often 
thought of application is in the Friedel- 
Crafts reaction. Sorvay anhydrous 
aluminum chloride is produced as a 
high quality crystalline solid and is 
shipped in a variety of granulations. 


Creative Research 


These examples of product de- 
velopment work are illustrative 
of some of Allied Chemical’s 
research activities and oppor- 
tunities. Allied divisions offer 
rewarding careers in many dif- 
ferent areas of chemical research 
and development. 


ALLIED CHEMICAL 
61 Broadway, New York 6, N.Y. 
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These punched cards contain more data than just 


one’s name, rank and serial number 


Cards 


by Jim Kries, Eng. Physics, ‘59 


Physically the IBM card is just a 
piece of heavy paperboard 73%” by 314” 
manufactured so as to have no inpurities 
which might tend to conduct electric 


in any one column. This piece of paper- 

board with holes as such is worthless. 
If however we say that each one of 

the 80 columns will represent a number 


great importance. This is of course what 
has happened. 

Each of the twelve 
been assigned a ‘‘name”’ 


positions have 
or designation. 


current. It has provisions for holes, ap- or letter, and if we design a machine From top to bottom, as shown in fig. 1, 
7] T JQ’L T / 1 < thi 7 a £ (eo > ed , 
proximately 1/8” by 1/16”, in 80 col- which is capable of “reading” these the holes are designated 12, 11, 0, 1, 2, 


umns with a maximum of 12 punches characters, the IBM card takes on 3, 4,5, 6, 7, 8, and 9. Many IBM cards 
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FIGURE 1—A TYPICAL IBM COMBINATION card showing provisions for mark sensing 
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FIGURE 3—WITH ONE ZONE PUNCH, and one digit punch, the entire alphabet can be represented 


have the punch position names printed on 
them, except for the 11 and 12. In ad- 
dition, most cards have the column num- 
bers printed on them so as to identify 
the columns. 

The coding for numbers is shown in 
fig. 2. In order to represent one of the 
numbers, just one punch is required per 
digit. If we wanted the number 342 to 
appear in columns one through three, 
for example, we would punch the three 
in column one, the four in column two, 
and the two in column three. Similarly, 
with the proper combination of single 
column punches, any number up to 80 
digits could be represented. In fig. 1, 
for example, ‘employee number’ is 
punched in columns 62-65. 
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Fig. 2—Each digit may be repre- 
sented by a single punch. 
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In order to represent a letter of the 
alphabet, two punches are required in 
any column. Figure 3 shows that the 
holes 12, 11, and 0 are known as zone 
punches, while the holes 1 through 9 
are know as digit punches. By a suitable 
combination of one zone punch and one 
digit punch, each of the 26 letters can 
be represented. 


The letters are coded in sequence. 
The first nine letters in the alphabet 
are represented by a 12 zone punch and 
the corresponding digit punch, one 
through nine. The second nine letters 
are represented by an 11! zone punch 
and the corresponding digit punch. The 
only exception to this sequence is the let- 
ter S. Since there are 27 possible punch- 
ing position and only 26 letters, one 
combination will not be used. Hence the 
zero-one combination is skipped and the 
last eight letters are designated by a 0 
zone punch and the corresponding digit, 
two through nine. 

Because of this systematic procedure, 
any card can be easily read. Even if 
the numbers zero through nine do not 
appear on the card, it is easy to de- 
termine which punch it is by sighting 
along the card. By mentally dividing 
the card into twelve equal positions and 
noting where the punching lies, the 
value of each punch can be ascertained. 


This code is the only important por- 
tion of the card seen by the machine. 
Any printing, coloring, or striping that 
appears on the card is for the conveni- 
ence of the operator. Even the corner 
cut is there merely for the convenience 
of the operator, showing that none of 
the cards are upside-down or_ back- 
wards. 


Machine Sensing 


We said previously that these cards 
are only of value if we had a machine 
that could read what was on the cards. 
Let us investigate just what kind 
of mechanism reads this information. 
The cards are fed into the machine 
either 9’s or 12’s edge first, depending 
on the particular machine. Each card 
passes over a brass cylinder and under 
80 small wire brushes (one for each 
column). The cylinder and one of these 
brushes is shown in Fig. 4. Whenever 
a hole passes under the brush, an elec- 
trical path is set up between the brush 
and the cylinder, and current flows. It 
is this current that indicates the pres- 
ence of a hole. 


The movement of the card is syn- 
chronized with other parts of the ma- 
chine. Thus, during nine time, the 80 
brushes are covering all the nines on 
the card. Any hole detected at this time 
would be represented in the machine as 
a nine digit. The machine would add 
or substract nine in some designated 
counter, punch the nine into some other 
column, multiply by nine, divide by nine, 
or whatever else it was instructed to 
do by control panel wiring. Any holes 
detected during eight time would be 
entered as eights, etc. If there were a 
four punch in column 56, for example, 
brush 56 would conduct during four 
time. 


Because of the function of the zone 
punches, most cards are fed in with 
their 12 edges first. This is because the 
zone punches must “set up” the ma- 
chine for the digit punch. Depending on 
whether the machine reads a 12, 11, 0, 
or nothing, a four digit punch would 
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finished by blackening 


be interpreted as a D, M, U, or 4. In 
some respects, the zone punch is simi- 
lar to the shift key on a_ typewriter. 
Depending on whether or not the shift 
key is depressed, the typewriter is “con- 
ditioned” to print either a capital or 
small letter, a number or a special char- 
acter. Similarly the shift must be oper- 
ated before the particular letter key is 
depressed. 


Mark Sensing 


Besides the punched hole, there is an- 
other way to represent data on a card. 
In Fig. 1, columns 43-51 contain pro- 
visions for indicated the number of pieces 
the appropriate 
spaces with a special conductive pen- 


cil. Passing through a special machine, 


the machine converts the five in columns 
49-51, for example, into the five punch 
in column 54. 

In this mark sensing operation, the 
columns 49 and 51 brushes are connected 
together. If there is no mark present, 
nothing happens. If, however, a mark 
such as the five passes under the brushes, 
current flows from either the column 
49 brush or the column 51 brush (or 
both if the mark is sufficiently wide) to 
the column 50 brush and is detected as 
a five. In this particular example, this 
mark sensed five impulse is wired to 
punch into column 54. This hole can 
then be treated like any other hole that 
might come from a key punch, a tele- 
type tape, or some other similar device. 
This mark sensing feature is especially 
useful in inventory control where the 
employee blackens the positions corres- 
ponding to the quantity of some par- 
ticular item. After conversion into a set 
of holes, this physical count can be com- 
pared with the book inventory and any 
discrepancies noted. 


Although the same sensing procedures 
apply, this mark sensing operation is 
not the technique used in scoring exam 
papers. The test scoring machine has 
a set of three brushes for each answer 
position and detects the presence of a 
mark in the same way as mark sensing. 
However, there is no punching from the 
test paper. For each completed circuit 
(right answer) a certain amount of cur- 
rent flows. Each of the individual cur- 
rents are sent to a summing circut where 
the total current is read on an am- 
meter calibrated in percentages (or pre- 
centiles). Thus, the operator inserts the 
test paper into the machine, notes the 
reading on the meter, and marks this 
grade on the paper. 


To anticipate your question, there is 
really no way to ‘beat’? the machine. 
The current in each mark circuit is 
limited by a high series resistance (ap- 
proximately 10 megohms). Blackening 
all of your marks will not raise your 
grade appreciably. However any traces 
of graphite remaining from erased an- 
swers are likely to affect your score if 
the machine is wired to score right 
minus wrong, so be careful! The only 
other way to “beat” the machine is to 
hope that the operator misreads the 
meter in your favor, which is highly 
unlikely. 


Applications 


The applications of the IBM card 
are numerous and varied. Most of the 
accounting, billing, and payroll prepar- 
ation is done by means of IBM, Rem- 
ington, and some other type of mechan- 
ized accounting system. In the field of 
payroll preparation, for example, many 
firms feed the actual time card into the 
machine and have all the necessary cal- 


Fig. 4—Contact is made at position 
four. 


culations completed automatically, in- 
cluding income tax computation, social 
security, savings bonds, union payments, 
and all the rest. The machine then 
prints the payroll check, ready for dis- 
tribution to the employees. Mr. Adam- 
son’s check in Fig. 5 is a typical result 
of automatic payroll procedure. Through 
the IBM card, up to 90% of processing 
time has been eliminated. 


Another use that was mentioned pre- 
viously is inventory control. Many com- 
panies punch a card for each stock item. 
When the item is sold, the card is used 
to initiate billing for the customer, in- 
ventory readjustment for the stockroom, 
and order lists for the purchasing depart- 
ment. 


Large scale digital computers often 
depend on the IBM card to enter the 
data. These cards can supply not only 
numeric data, but also instructions (if 
the machine is wired appropriately). 


The next time you see an IBM card, 
remember that this little card is the 
tool of a mighty system; a product of 
free American engineering genius. 
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FIGURE 5—-MR. ADAMSON’S CHECK is a typical sample of today’s mechanized payroll procedure. (Photos courtesy IBM) 
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v¢ e’re going to build a proposition which we believe 
deserves your most serious consideration, if you are a me- 
chanical or electrical engineer. This proposition is built 
on pure and simple fact—no high flown promises or broad 
generalities. Our proposition: you and Collins should get 
together. We present these facts to support it. 


FACT NUMBER 1: 

Collins Radio Company’s sales have increased 10 fold in 
each of three successive seven year periods. 1933 sales were 
$100,000; 1940 sales, $1,000,000; 1947 sales, $10,000,000; 
1954 sales, $100,000,000, and 1956 sales, $126,000,000. (Note 
graph.) This company ‘has grown, and is growing at a phe- 
nomenal rate. Total employment is 9,000 of which 24% 
are research and development personnel. 

You grow when the company you work for grows. 


FACT NUMBER 2: 

As shown in the graph at right, the employment of research 
and development personnel has increased steadily despite 
fluctuation in sales. Notice that even during periods of 
national sales regression Collins continued to strengthen 
its engineering staff. 

Collins has based its growth on the solid foundation of 
stability in the engineering department. 


FACT NUMBER 3: 

At Collins, the ratio of engineers to total employees is 
extremely high, far higher than the average among estab- 
lished companies engaged in both development and pro- 
duction, First and foremost, Collins is an engineering 
company. 

Engineering is king at Collins—never takes a back seat 
to production expediency. 


FACT NUMBER 4: 

Collins’ reputation for quality of product is universally 
recognized, It has led to Collins’ phenomenal sales record. 
At Collins there is no compromise when quality is at stake. 
If you’re the man we want, you'll get real satisfaction 
out of this quality-consciousness. 


FACT NUMBER 5: 


Electronics is Collins’ only interest. In no way is it sub- 
sidiary to the manufacture of industrial or consumer prod- 
ucts. Collins builds electronic equipment, not airplanes or 
vacuum cleaners. Every research, development and pro- 
duction facility is devoted to progress in electronics. 


If electronics is ‘your interest, you'll like the climate at 
Collins. 


FACT NUMBER 6: 


There is a limitless variety of fields and types of work for 
the Collins engineer. Recent Collins work in air and ground 
communication, and aviation electronics include develop- 
ments in transhorizon “‘scatter’’ propagation; single side- 
band; microwave and multiplex systems; aircraft proximity 
warning indicator; aviation navigation, communication and 
flight control; broadcast; and amateur equipment. 


There is big opportunity for your special talents. 


Right now we are prepared to offer you a technical or 
supervisory assignment in one of many interesting fields. 
And the sky zs the limit as far as responsibility and salary 
are concerned. 

You will work in one of Collins’ new research and develop- 
ment laboratories located at Cedar Rapids, Iowa; Dallas, 
Texas; and Burbank, California. Offices and subsidiary 
companies are located in New York; Washington, D. C.; 
Miami; Knoxville; Seattle; Hickman Mills, Missouri; 
Toronto, Canada; London, England; and South America. 


All your moving expenses are paid. Company benefits are 
tops in the industry. 


We repeat—if you are a mechanical or electrical engineer, 
you and Collins should get together. Take the first step 
now, for more information, write: 


L. R. Nuss FrepD AIKEN 
Collins Radio Co. Collins Radio Co, Collins Radio Co. 
Cedar Rapids, 2700 W. Olive Ave. 1930 Hi-Line Drive 
Iowa Burbank, California Dallas, Texas 


Haroitp McDANIEL 


USI 


to back up our belief that 


you and Collins 


Highlights of 
your future 
with Honeywell 


Campus-like Honeywell Research Center in Hopkins, Minneapolis suburb 


Preview your career 
with a summer internship 


“Honeywell 7s now 
interviewing students 
for its summer intern 
program.” 


“We believe a man makes a much 
better choice in his career if his 
decision is based on actual work 
experience. And, at Honeywell, 
the experience can be matched 
exactly to his individual needs 
and interests. 

“This is made possible by 
Honeywell’s wide diversification in the field of controls. 
Honeywell makes more than 12,000 different systems and 
controls. They are precision products whose development 
and manufacture require extensive use of all kinds of engi- 
neering skills. And they are used in virtually every industry 
known today. Thus, the man who enters Honeywell’s sum- 
mer program gets a real working knowledge, not only of 
controls, but of many related industries. 

“Many of Honeywell’s 14 separate divisions will offer 
assignments under the summer internship program. The 
location and name of each division and activity is listed at 
the bottom of this ad.” 


Dr. Finn Larsen, Director of 
Honeywell's Research Center, 
M.A., Physics, 1941, Drake; 
Ph.D., Iowa State, 1948. 


Honeywell 


vege First in Controls 


HONEYWELL 


Terms of program 


Honeywell’s program is geared to students one year from 
. . . . y 
graduation in any branch of engineering, chemistry, math- 

ematics, physics, business administration or accounting. 


Assignments will be made in Design and Development, 
Industrial Engineering, Quality Control, Quality Analysis, 
Production Coordination, Personnel Administration, Fi- 
nancial Control, Marketing and Market Analysis. 


There are also special assignments in the Honeywell Re- 
search Center for graduate students in Physics, Chemistry 
or Engineering who are one year from completion of their 
work. 


If you are enrolled in this program you will work at 
Honeywell from mid June to early September, approxi- 
mately 12 weeks. Included in the weekly schedule will be 
discussions and meetings, as well as practical work assign- 
ments. 


Applications being accepted now! 


In order to give maximum benefit to the members of this 
program, Honeywell must limit the number enrolled. If 
you wish to apply for an assignment, send your name, 
address, school, the course in which you are enrolled, 
plus the number of years completed to: 


Dr. A. Lachlan Reed 

Director, Industry Education Relations 
Minneapolis-Honeywell Regulator Company 
Dept. TC29A 

Minneapolis 8, Minnesota 


Residential Controls: Minneapolis, Minn. and Wabash, Ind. Industrial Instruments: Philadelphia, Pa. Commercial Controls: Minneapolis, Minn., Chicago, 


Ill. and Wabash, Ind. Aeronautical Controls: Minneapolis, Minn., Los Angeles, Calif. and St. Petersburg, Fla. Valves: Philadelphia, Pa. Micro Switches: 


Freeport and Warren, Ill. and Independence, la. Appliance Controls: Los Angeles, Calif. Ordnance: Minneapolis, Minn., Wabash, Ind., Seattle, Wash. 
and Monrovia, Calif. Transistors and Servo Components: Boston, Mass. Home Products: Minneapolis, Minn. Photographic and Oscillograph Equipment: 
Denver, Colo. Industrial Tape Recorders and Reproducers: Beltsville, Md. Research: Minneapolis, Minn. Sales: 112 offices throughout the country. 
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The Abacus 


World's 


Adding 


Fastes 


This original digital computer (employing 


genuine digits), can win a race against a 


modern electric calculator 


by Harry Hirsch, E. E. ‘57 


Ever hear the tale of the abacus ver- 
sus the computer? Ex-Gls from the Far 
East theater may be familiar with this 
particular story and the wonders of that 
small, frail-looking Oriental computer. 

On the night of Nov. 12, 1945, Ki- 
yoshi Matsuzaki, a clerk in the Japa- 
nese Communications Ministry met Pri. 
Thomas Wood, U.S.A., in a computer 
contest: Soroban (Japanese abacus) ver- 
sus calculating machine. Matsuzaki had 
seven years of special abacus lessons. 
Pvt. Wood, a clerk in Army finance, 
had four years experience with calcula- 
tors and an electric machine produced 
by Friden Calculating Machine Co. To- 
tal investment involved was five dollars 
for the soroban and $700 for the calcu- 
lator. 

It is somewhat perversely refreshing 
in this age of automation to report the 
soroban won the contest easily. It won 
six heats out of six in the addition con- 
test, adding columns of 50 four to six 
digit numbers. It won in subtraction and 
composite mathematics contests as well. 
In multiplication, the computer won, 
while the abacus won in division. 
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What of this abacus, that it has the 
nerve to outspeed the most modern of 
computing devices? Is it difficult to op- 
erate, requiring years of skill and train- 
ing? Is its use limited to a privileged 
few? 

Takashi Kojima in his book, “The 
Japanese Abacus—Its Use and Theory,” 
says, ‘“The abacus, or soroban as it is 
called in Japan, is one of the first ob- 
jects that strongly attracts the attention 
of the foreigner in Japan. When he 
buys a few trifling articles at some 
store, he soon notices that the trades- 
man does not perplex himself with men- 
tal arithmetic, but instead seizes his 
soroban, prepares it by a tilt and a rat- 
tling sweep of his hand, and after a deft 
manipulation of rapid clicks, reads off 
the price. It is true that the Japanese 
tradesman often uses his board and 
beads even when the problem is simple 
enough to be done in one’s head but 
this is only because the use of the abacus 
has become a habit with him. If he tried, 
he could no doubt easily add 37 and 48 
in his head. But such is force of habit 
that he does not try to recognize the 


The Soroban ... 


Japanese first cousin to the famous 
abacus, the soroban is shown by 
staff member Arlene Hornick. 


simplicity of any problem; instead, fol- 
lowing the line of least resistance, he 
adjusts his soroban for manipulation, 
and begins clicking the beads, thus es- 
caping any need of mental effort.’ This 
is somewhat akin to the habitual use of 
the slide rule by many engineering stu- 
dents in even simple multiplication. 


Kojima continues, “Doubtlessly the 
Westerner, with his belief in the powers 
of mental arithmetic and modern calcu- 
lating machine, often mistrusts the ef- 
ficiency of such a primitive looking in- 
strument. However, his mistrust of the 
soroban is likely to be transformed into 
admiration when he gains some knowl- 
edge concerning it. For the soroban, 
which can perform in a fraction of time 
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a dificult arithmetic calculation that the 
Westerner could do laboriously only by 


-means of pencil and paper, possesses 


distinct advantages over mental and 
written arithmetic. In a competition in 
arithmetic problems, an ordinary Japa- 


nese tradesman with his soroban would 


easily outstrip a rapid and_ accurate 
Western accountant even with his add- 
ing machine.” 


Structure 


Upon first glance, an abacus looks 
like a side of a child’s miniature play- 
pen. It consists of a rectangular frame 
of wood which holds a number of verti- 
cally arranged rods (if held correctly), 
on which wooden beads, balls or coun- 
ters slide up and down. The board is 
divided into two horizontally by a beam 
running across the top. In Japan, the 


most common type has 21 bamboo rods. 


Larger types have 27 or 31 rods, while 


smaller with 17 or 13 or even 8 rods, 


are used. 


In the interests of simplicity, the 
number of beads per rod has been pro- 
gressively reduced from seven to five. 
The type now in general use has four 
beads below the divider and one above. 
The abacus is based on the decimal sys- 
tem with a unit point at every third 
rod. These unit points mark the deci- 
mal point and other units of decimal 
measure. 


Thus, if one selected a rod near the 
center, marked with a unit point, it is 
called the unit rod of the problem. Read- 
ing to the left is the tens rod, the hun- 
dreds rod and the thousands rod. To 
the right of the unit rod is the tenths 
rod, hundredths rod and thousandths 
rod, etc. Thus the slide rule reads from 
left to right just as a number is writ- 
een. 


Each of the four beads below the 
divider has a value of 1, while the one 
above has a value of 5. To achieve any 
value, a unit bead is moved up to the 
divider, while the five bead is lowered 
to the divider. Neutral position occurs 
when the unit beads are on the bottom 
of the frame and the five bead is on top. 


To operate, two fingers are used. The 
right index finger and thumb. The index 
finger moves the 5-units up and down 
and the units down, while the thumb 
moves the units up. 


History 


Before going further into the analysis 
of the abacus, let’s look at its history. 
As with most historical phenomena, its 
origins are obscure. However, there are 
those who believe its earliest form was 
a reckoning table covered with sand or 
fine dust, in which figures were drawn 
with a stylus or and erased with the 


MARCH, 1957 


To Use the Abacus, You Simply... 


IN MAKING COMPUTATIONS, the beads above the center bar of the abacus 
count five units, and those below count one. To insert a number in the 
abacus, you merely move the correct number of beads to the center bar. 
The order of insertion of numbers is determined by the ease and speed 


with which it can be done in each case. The computation below shows the 
addition of 486 and 933. 


Fig. 1 
The number 486 has been inserted 


by moving the correct number of 
beads to the center. 


Fil 7 
900 has been added, giving 1386 
as indicated. 


| 3 2 
AN Be w Em Ff 4 


Fig. & 
AT LEFT, ONE HAS EEEN ADDED to the last dowel. The center view shows 
that 30 has been added by adding 3 to the second dowel. At the right the 
one has been “carried” from the second to the third dowel, and the remain- 
ing 2 has been added to the last dowel, giving the correct answer, 1419. 


(Photos from Auburn Engineer) 


finger. Abacus comes from the Greek 
abax, a reckoning table covered with 
dust or sand shmutz. In time, those fin- 
icky persons who objected to getting 
their fingers dusty (the ancients ate with 
their hands, remmeber), developed a 
ruled table upon which counters or disks 
were arranged on lines to indicate num- 
bers. Various forms of this abacus were 
in cmomon use in Europe until the open- 
ing of the 17th Century. A third form 
of abacus also appeared. This had mov- 
able counters sliding up and down 
grooves in a table. 


All three, of course, eventually made 
their appearances in ancient Rome. From 
the grooved abacus came a fourth form 
with beads sliding on rods fixed in a 
frame. 

This fourth form was probably de- 
veloped by a Roman traveling salesman 
who could not carry a computing table 
with him. This last form with which 
calculations can be made quicker than 


on paper, is still used in the Orient. In 
Europe, after the introduction of Arabic 
numerals, instrumental arithmetic ceased 
to make much progress as the supply of 
writing materials became gradually 
abundant. With the coming of IBM, 
the Western world has reverted back to 
instrumental arithmetic. 

In the Orient, a form of the counting- 
rod abacus, called ch’eou in China and 
sangi in Japan had been used since an- 
cient times as a means of calculation. 
There is a Sixth Century Chinese refer- 
ence to an abacus on which counters 
were rolled in grooves. The description 
of this ancient Chinese abacus and 
known travelings between East and 
West give a clue to a Roman origin. 

The present Chinese abacus is called 
suanpan from which the Japanese word 
soroban is derived. Once soroban was 
accepted in Japan it became a point of 
study by many mathematicians, includ- 

(Continued on Page 37) 
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IF YOURE THE DISCONTENTED TYPE, 


COME TO WORK FoR US! 


We want YOU! The kind of engineer who’s 
never contented with the usual, “accepted” 
way of doing things. The kind of engineer 
who’s always searching for an approach 
that’s new, different, better. The Creative 
Engineer! 


What company offers the most to this “dis- 
contented” type of engineer? We believe it is 
The Standard Oil Company of Ohio! We are 
engineering-minded. Seven per cent of all our 
employees are engineers. One-half of the 
president’s staff—our top management—are 


engineering graduates. Our training programs 
for engineers are among the most complete 
in the country. And as a Standard Oil of Ohio 
engineer, you would be working in one of 
America’s largest and most challenging 
growth industries— oil! 


So before you decide on any company, look 
into Standard Oil of Ohio—where creative 
engineering counts! Contact the placement 
director of your school. Or write Mr. E. G. 
Glass, Standard Oil Company (Ohio), 
Midland Building, Cleveland, Ohio. 


THE STANDARD OIL COMPANY (OHIO) 
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Abacus and 


Soroban 
(Continued from Page 35) 


And Crew. 


This longer soroban is used today 
in Japan for 92% of all business 
calculations. 


ing Seki Kowa (1640-1708) who de- 
veloped a native calculus independent 
of Newtonian theory. 


By the end of the 19th Century, the 
soroban was simplified by reducing two 
beads above the divider to one and in 
1920, the number of lower beads was 
reducd from five to four. In Japan 
today, 92% of all business calculations 
are done on the abacus, 5% on calcu- 
lating machines and 3% by means of 
calculating tables, slide rules and writ- 
ten or mental arithmetic. For speed, the 
abacus can compute 50 division prob- 
lems each containing five to seven digits 
in dividend and divisor in one minute 
and 18.4 seconds. This is of course by 
an expert. In 13.6 seconds, Yoshio Ko- 
jima added 10 numbers of ten digits 
each. For cost, the abacus ranges be- 
tween 25c and $3.50. 


A disadvantage is the fact that it pro- 
duces only a final result without pre- 
serving any record of intermediate steps. 
If the operator makes an error, he must 
do the whole calculation from  begin- 
ning to end. 


Some people have no respect for age 
unless it’s bottled. 

Student: “I’ve added all these figures 
up eight times.” 

Prof.: “That's very good and thor- 
ough, young man.” 

Student: “Yeah, 
eight results.” 


and here are the 
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SOME SAMPLE CALCULATIONS 


Here are some simple examples of the 
use of the soroban. For the problem 
[--2=— 3, set number 1 by moving 
up one unit bead with thumb. Add 2 
to 1 by moving up on the same rod, two 
more unit beads getting a result of: oO: 
To subtract, set 3 and lower two unit 
beads with the finger. To add 2 + 5 = 
7, set 2, move down 5 with the index 
finger and read 7. To add 3+ 7 = 10, 
set 3 on a unit rod, then move down 
3 on the rod and up 1 on the tens rod 
to get 10. As one can see, much of the 
calculation is mental. 


The following problems are from the 
Georgia Tech Engineer. 


Addition Problem: 200 + 578 = 69. 


Step |: Set 200 on the board by mov- 
ing two unit beads up on the hundreds 
rod. 

Step 2: Add 578 by moving down one 
5-count bead on the hundreds rod, two 
unit beads and one 5-count bead on the 
tens rod and three-unit beads and one 
5-count bead on the units rod. The run- 
ning total is now 778. 

Step 3: Adding 69 is somewhat more 
complicated. To add 60, move one unit 
bead up on the hundreds rod, one unit 
bead up on the tens rod and take off 
one 5-count bead on the tens rod. To 


add 9, move one unit bead up on the 
tens rod, and take off one unit bead 
on the units rod. Final total is now 
shown and equals 847. 

85 X 268. 

Step 1: Set multiplicand, 268, in right 
three rods of the board, the multiplied in 
left two rows. 

Step 2: Multiply 85 by 2: 2 * 80 = 
160, 2 * 5=- 10. The sum is 160 and 
10, 170, is set up in the ten-thousands, 
thousands, and hundreds rods. The 2 is 
cleared from the board, but 68 of the 
268 remains. 

Step 3: Multiply 85 by 6: 6 & 80 = 
640, 8 «x 540. Adding the sum of 
these two, 680, on the hundreds, tens 
and units rods, the final product is 
reached and is found to be 22,280. 

Obviously, the working of these prob- 
lems by the novice is quite a feat. In- 
deed, the tyro abacus user finds difficulty 
in maintaining the beads in their proper 
positions as they easily tend to slide. 
However, careful practice tends to make 
one proficient in its use. However, we 
don’t recommend its use in engineering 
exams. An easy way has not been found 
to calculate logarithms and square roots 
yet. Someday, the Orientals may come 
up with new and varied uses for their 
ancient, but useful computer, the abacus. 


MEASURING TOOLS : 
for ENGINEERS 
and CONTRACTORS 


THE LUFKIN mul coun 


SAGINAW, 


465 


A Cholog and Handbook 
you'll want in school and 

in the field — 32 pages, 
fully illustrated, 


OFKIN 


RULE COMPANY 
SAGINAW, MICHIGAN 


CASE —- FRAME — DRAG TAPES 


TAPE RULES 


E a ee a ee eS 


COUPON TODAY 


THE LUFKIN RULE COMPANY ® Saginaw, Michigan 


Please send me FREE 


NAME 


‘*Measuring Tools for Engineers and Contractors. 


‘SCHOOL 


ADDRESS. 


Cl STATE: 
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NOTE the remarkable, exponential-growth 
curve of Wisconsin Electric Power Company 
as pictured in the above chart. Not even the 
deep depression of the 1930’s changed it much. 


You are invited to begin your engineering 
career with us. Ride right up to success on an 
exponential curve like this! An expansion pro- 
gram which contemplates doubling our business 
and our physical facilities within the next 10 
years, presents wonderful career opportunities 
for young men of skill, vision and initiative. 


WRITE FOR FURTHER INFORMATION 


WE INVITE YOU to find out more about career 
opportunities at Wisconsin Electric Power Company 
which serves more than half a million electric custom- 
ers in 12,500 square miles of Wisconsin and upper 
Michigan. 


Mail the coupon TODAY for more information and 
for the interesting booklet, “You and Your Future” 
which describes job opportunities at Wisconsin Elec- 
tric Power Company. Check the interview schedule 
at your Placement Office for dates when our represen- 
tatives will be on your campus. 


On an average, 
Wisconsin Electric 
Power Company 


load has 
DOUBLED EVERY 


10 YEARS 


1916 “grads” have experienced 
this SIXTEEN-FOLD growth: 


be! Kaen 2 


We need engineering talent in many fields... 
electrical, mechanical, civil, chemical, sales and 
statistical. 


If you have a strong desire to begin using 
your engineering skills from your very first mo- 
ment on the job—and to keep on learning 
as you grow in engineering stature — success is 
bound to accompany you every step of the way 
in your Wisconsin Electric Power Company ca- 
reer. Myriads of interest-gripping problems are 
here for you to solve. 


Mr. Robert Kuchler, Employment and Placement Mgr., 


Wisconsin Electric Power Company 
231 West Michigan Street, Milwaukee 1, Wisconsin 


Please send me more information about career op- 
portunities at Wisconsin Electric Power Company. 


231 West Michigan Si., Milwaukee 1, Wisconsin 
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WISCONSIN ELECTRIC POWER COMPANY 


ILLIAC — 


The machine that shows 


101011 = 43 


... and proves it! 


by Frank Hunyady, M. E. ‘59 


A little insight into one of Illinois’ big timesavers, showing how 


modern electronics takes the drudgery out of math calculations 


The Iliac was “born and bred” at add or subtract two numbers in 90 bil- The Illiac is correctly described as an 
the University of Illinois. It is a product lionths of a second, and can multiply automatic electronic binary digital com- 
of the Digital Computer Laboratory as two 12 digit numbers in 700 millionths puter. It is automatic in the sense that 
part of a three-fold program which is _ of a second. once given a sequence of orders it will 
concerned with research in the field of 
digital computers, with teaching of de- 
sign of digital computers, and with 
maintenance for University use of a 
high speed digital computer. The Digi- 
tal Computer Laboratory was organized 
in February 1949, for the design and 
construction of an electronic computer. 
The University also agreed to build a 
second computer for the Army to be 
used at the Aberdeen Proving Ground. 
The Illiac and the Army computer, the 
Ordvac, owe much of their design to 
the computer then being designed at the 
Institute for Advanced Study. The Ord- 
vac was completed seven months before 
the Illiac, passing its acceptance tests 
at Aberdeen in February 1952. 


Although any electrical computer can 
be called a high speed computer, the 
Illiac is one of the fastest electronic 
computers. The Illiac will complete cal- 
culations in a few hours that would 
take a man five years to work out using 
conventional methods; in two weeks it 
can do the work that would otherwise 
take a lifetime. he fantastic speed of 
the Illiac can be shown by the fact that 
it can get a number to or from its mem- grea 
ory in 19 millionths of a second! It can MEANS TOWARD AN END. The paper tapes shown are the primary data 


proceed to carry out these orders auto- source feeding the liliac. 
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matically. A digital computer refers to a 
computer which handles numbers as 
sets of digits. In contrast is the analog 
computer which measures physical quan- 
tities such as lengths, voltages, or 
weights. The Illiac is electronic because 
it uses electronic circuits for adding, 
subtracting, multiplying, dividing, stor- 
ing and transmitting numbers in digital 
form. 


The “binary” in the Illiac’s descrip- 
tion refers to the number system used 
within the machine. A binary number 
system is one in which all integers can 
be represented by the sum of numbers 
in the form of two to a power. Thus 
43 would be represented as 1K2> + 
O«2* + 12? + 0x2? + 12! + 
12° or 101011. Although the machine 
uses the binary number system, informa- 
tion for the Illiac is recorded on a paper 
tape in the sexidesimal (numbers to the 


CHASING THE CIRCUIT BUGS. 


base 16) system. The tape is fed in at 
the tape inlet, where it is transformed 
into its binary form. 


How to Do It: 


The first step in presenting a prob- 
lem to the Illiac is to program it. Pro- 
gramming is the listing of each num- 
ber to be used and each order to be 
carried out in a sequence which the ma- 
chine can follow. The program is then 
reproduced by the tape puncher on the 
tape in coded form. The tape is fed 
into the inlet, and all the information 
is recorded on the high speed memory 
register. Ihe data and orders are stored 
in the memory to enable the machine to 
retrieve the information, when needed, 
electronically rather than having to wait 
for the tape to pass the tape reader. The 
tape would have to travel at almost 200 
mph to submit information at the rate 


Regular preventive maintenance keeps the 


Illiac operating properly. One hour each day is spent with checks similar 


to above. (Photos courtesy of CSL) 
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some Cases, 


the Illiac uses it. After the instructions 
have been recorded, the machine will 
begin to calculate the results. The re- 
sults can be obtained in any of three 
forms. First, the Iliac can punch a 
tape similar to the tape fed in, which can 
be decoded by a teletype machine. Sec- 
ond, the input tape may contain orders 
directing the Illiac to print out the re- 
sults directly by teletype. And third, the 
results can be obtained graphically by 
direct viewing or photographing of an 
oscilloscope. 


The Williams’ memory, the high 
speed memory register already refer- 
red to. can be considered the “brain” of 
the Illiac; a “brain” in the sense that 


‘information is stored there for use at 


any instant. The primary components 
of the William’s memory are three inch 
cathode ray tubes, 40 of them in all. 
There appears on the face of each tube, 
1024 spots, or bits. Each bit is capable 
of transmitting a signal to the required 
location. 


Memories, Memories... 


To define a word, 40 different sig- 
nals are reauired, one fro meach cathode 
ray tube. Thus a number is stored in 
one of 1024 possible locations. Each lo- 
cation is numbered and the position 
number of a word is called its address. 
In addition to the William’s memory 
there is an auxiliary memory unit which 
increases the Illiac’s memory to 13,824 
words. Words cannot be retrieved quite 
so fast from the auxiliary or magnetic 
memory drum. 


Generally the programming takes 
many hours longer than the actual run- 
ning time of the computer. It must be 
emphasized that the program is a con- 
tinual list of orders and data which tell 
the machine precisely what to do from 
start to finish. If two numbers are to 
eb added, three orders must be given. 
First, take the number in location N 
and put it in the register; second, take 
the number in location M and add it to 
the numbers in the register; and third, 
record the results in location P. In ad- 
dition to this listing of each step and 
each address, the programmer must 
make sure that all numbers used by the 
machine fall within the range of minus 
one less than or equal to X less than 
plus one. This scaling down of num- 
bers take a great deal of time, for, in 
approximations of results 
must be made; but, scaling down is abso- 
lutely necessary to insure correct  re- 


sults. 


When Something Goes Out... 


With any machine the size of the 
Illiac, there must necessarily be much 
chance for mechanical failure. The vacu- 
um tubes—which are quite susceptible 
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to failure—number 2800. There are also 
-over 100 neon bulbs in the Iliac, and 
an additional 1500 vacuum tubes in the 
auxiliary memory unit. The method used 
to check the machine is a logical one. 
) If a breakdown is suspected the ma- 
chine is stopped, and each major section 
-is checked as a unit. This locates the 
general area of the failure. The faulty 
unit is then subdivided and checked in 
parts. then the parts are checked and 
so on until the defective component is 
located. There are also built-in check- 
ing circuits which do nothing but check 
other circuits. 

Because this form of checking is not 
systematic, but rather just a jumping 
around at random, it is called the “‘leap 
frog’ check. 


Don’t Worry... 
It Still Can‘t Think! 


| The Illiac is truly a slave. It has 

_ many capabilities far exceeding those of 

man, but it can only proceed upon man’s 

_ order. Every step the machine has taken 

can be accounted for by an order. The 
Illiac is not a brain; it has no magic. 
But the Illiac, along with other elec- 
tronic computers, can save sufficient 
man-hours of work to step up the 
progress of all science. 


ILLIAC’S SECRETS UNCOVERED 


THE VIEW OF THE ILLIAC’S arithmetic units shows the heart of the machine. 
Each block is a complete sub-assembly and can be replaced as a unit in 
case of malfunction. 


NEERING 


OEE DOR LL BORL UAL BRA LEED 


Here’s Your Opportunity for Long-Term Success 
in the Fast-Growing Automatic Control Industry 


As the industry’s specialists, with 100 fully staffed branch 
offices, we’ve done the control systems for most of the 


THE INDUSTRY 


The automatic temperature, humidity and air conditioning 
control field is one of today’s leading growth industries. 
Continued rapid expansion in the years ahead is inevitable 
in this age of air conditioned buildings and mounting con- 
struction activity. That means abundant opportunity for 
you to grow—and prosper, too! 


THE WORK 


For graduates in any branch of engineering, with or without 
experience, Johnson has immediate openings in sales engi- 
neering, product design and development, research, produc- 
tion and application engineering. All involve assignments of 
responsibility and offer unlimited possibilities for personal 
development and advancement. 


Strictly an engineer’s company, we deal entirely with in- 
dividually designed control systems. You'll find yourself 
working with the nation’s top architects, consulting engi- 
neers, contractors and building owners. 


THE COMPANY 


Johnson established the automatic temperature control in- 
dustry when we developed the room thermostat over 70 
years ago. Johnson is the only nationwide organization 
devoted exclusively to planning, manufacturing and instal- 
ling automatic temperature and air conditioning control 
systems. 
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nation’s better buildings—skyscrapers, schools, industrial 
plants, hotels, hospitals and other large buildings. The 
work is diversified, exacting, with plenty of challenge for 
your engineering ability. 


THE REWARDS 


At Johnson, you'll be able to realize your full potential as 
an engineer, in the work of your choice. You'll enjoy ready 
recognition of your accomplishments. Your work will be 
sufficiently important for you to retain your identity as an 
individual always. Salaries, insurance, pension plan and 
other company-paid benefits are attractive. 


Our “Job Opportunities Booklet’’ contains details of our operation and 
shows where you'd fit in. For your copy, write J. H. Mason, Johnson 
Service Company, Milwaukee 1, Wisconsin. 


JOHNSON | CONTROL 


SINCE 1885 
MANUFACTURING * 


PLANNING ° INSTALLING 
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Dre Castings 


New \PRopucTS 


P.O. Box 666 


Benton Harbor, Michigan 


ORPORATION 


Founded #922 


ALUMINUM 
ZN Se 
MAGNESIUM 


Integrity, service and 
quality are the corner stones 
upon which NPC builds 

its business and 


places its faith. 


Assurance of 
performance 
in virtually 


all industries 


Craftsmen in tool-making 

and production combine their 
broad experience and specialized 
skills with the latest in modern 
machinery enabling NPC to 
perform a broad service 

to many industries. 
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Planning for growth. Joe Hunt (left) talks with Jim Robinson (center), District Construction Foreman, and O. D. Frisbie, 
Supervising Repair Foreman, In Joe’s district alone, 600 new telephones are put into service every month. 


“Pll take a growing company” 


70,000 telephones to keep in operation... 
$20,000,000 worth of telephone company prop- 
erty to watch over... 160 people to supervise 
—these are some of the salient facts about Joe 
Hunt’s present job with Southwestern Bell 
Telephone Company. He’s a District Plant 
Superintendent at Tulsa, Oklahoma. 


“It’s a man-sized job,”’ says Joe, who grad- 
uated from Oklahoma A. & M. in 1949 as an 
E.E. “And it’s the kind of job I was looking 


for when I joined the telephone company. 


“T wanted an engineering career that would 
lead to future management responsibilities. 


Moreover, I wanted that career to be in a 
growing company, because growth creates real 
opportunities to get ahead. 


“But to take advantage of opportunities as 
they come along, you must have sound training 
and experience. The telephone company sees 
that you get plenty of both. Really useful train- 
ing, and experience that gives you know-how 
and confidence. Then, when bigger jobs come 
your way, you're equipped to handle them. 


“Tf I had it to do all over again, I’d make 
the same decision about where to find a career. 
Now—as then—I’Il take a growing company.” 


Interesting career opportunities exist in all 


Bell Telephone Companies, as well as at Bell 
Telephone Laboratories, Western Electric and 
Sandia Corporation. Your placement officer can 
give you more information about these companies, 
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Get out of your rut! 


NON-TECH ANYONE? 


A brief guide to non-technical courses open to 


What courses are you going to take 
for non-technical electives? Most de- 
artments of the College of Engineering 
require around nine hours of non-techni- 
cal courses for graduation. 


The problem of liberal arts courses 
for engineers is an important one, since 
a greater emphasis than ever is being 
placed by industry on engineers who are 
more than technicians. This means they 
must be able to meet people outside of 
the lab, talk with them, communicate 
with them and make good impressions on 
them. An engineer is being called upon 
more and more to play a vital role in 
management. No longer does he stay at 
his drafting board or research lab dur- 
ing his career. He may go into sales 
or management at the shop or firm 
level and must be thus qualified to 
handle non-engineering problems. 


One means of accomplishing this is 
to have a firm grounding in the liberal 
arts. We cannot suggest what sort of 
program would implement this. Indeed, 
it might require another year of col- 
lege to obtain such a background. More- 
over, different types of engineers, would 
need different types of background, just 
as they vary their engineering curricula. 


We have arranged a list of non-engi- 
neering courses which may be of some 
value to the discerning engineer who 
wishes to do more than take easy LAS 
courses to fulfill his requirements. Some 


perhaps, do fall into the snap course 
category. Nevertheless, they are in- 
cluded. We have tried to include a 


short explanation of each course, along 
with credit hours given and semesters 
taught. We have also tried to eliminate 
those courses that require other LAS 
prerequisites, believing that few engi- 
neers have the time to take sequential 
courses. 

Here then, department by department, 
is Technograph’s list of courses for en- 
gineers outside of engineering. For fur- 
ther information, contact the depart- 
ments listed. 


52 


engineering students 


Accountancy 


101. Principles of Accounting (3): 
Simple transactions, general ledger ac- 
counts, books of original entry, closing 
process, trial balances, financial  state- 
ments, accounting for negotiable instru- 
ments, controlling accounts, and adjust- 
ing entries. 

201. Fundamentals of Accounting 
(3): A survey course in the principles 
of accounting for students registered in 
colleges other than commerce. 

206. Cost Accounting for Engineers 
(3): The elements of manufacturing 
costs and the influence of such costs and 
other accounting factors upon engineer- 
ing design and production processes: 
correlation of engineering and account- 
ing concepts and procedures. Offered 


spring semester only. Prerequisite: Jun- 
ior standing. 

208. Elementary and Intermediate 
Accounting (5): Fundamentals of pro- 
prietorship, partnership and corporation 
accounting ; consideration at the inter- 
mediate level of modern basic concepts 
of accounting theory; interpertation of 
financial statements and analysis of the 
principal accounts represented therein. 
Fall semester only. Prerequisite: Junior 
standing; a general University average 


OM Se De 
Art 

115. Art Appreciation (3): An intro 
duction to the factors inherent in archi- 


tecture, sculpture, painting and other 
arts. Prerequisite: Sophomore standing. 


GET AWAY FROM THE CONFINES of North Campus and join the crowd 
south of Green Street. 
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Astronomy 


201. Descriptive Astronomy (The 
Solar System) (3): Structure and mo- 
tions of the earth, moon, planets, comets, 
and sun; origin, evolution and destiny 


of the system. Prerequisite: Junior 
standing: 
202. Descriptive Astronomy (Stars 


and Galaxies) (3): Atoms and _ radia- 
tion: the sun as a star; structure and 
motions of the stars; our galaxy; struc- 
ture and motions of other galaxies; na- 
ture of the physical universe. Prerequis- 
ite: Junior standing. 


250. Introduction to Mathematical 
Astronomy (3): Conic sections refer- 
red to rectangular and polar coordinates ; 
ellipse and eccentric angle; spherical 
trigonometry, binomial and ‘Taylor’s 
theorem and use in expansions; hyper- 
bolic functions; first and second order 
differential equations and kinematics of 
a body moving in a straight line. Pre- 
requisite: Registration in Mathematics 


132. 


Business Education 


241. Records Management (2): As- 
sists those preparing for a career in busi- 
ness in recognizing the need for a rec- 
ords department with sufficient authority 
and control to make the functions of fil- 
ing and record keeping distinct in the 
organizational structure. (Spring semes- 
ter only). 


Economics 


100. Introduction to Business (3): A 
survey of business economics for those 
desiring some understanding of the 
principles and practices governing the 
operation of modern business. 


103. Elements of Economics (3) : 
general survey of the operation of a 
economic system, with reference to the 
business firm, the determination of price 
and interest output, the level of national 
income and the general price level, the 
monetary and banking system, public 
finance, labor relations, and internation- 
al trade. Prerequisite: Sophomore stand- 
ing. 

136. American Economic History 
(3): Main events and leading personal- 
ities in the economic development of the 
United States as seen in the westward 
movement, the growth of industry, agri- 
culture, commerce, finance, transporta- 
tion, the trust movement and labor from 
1790 to the present. 

138. European Economic History 
(3): The evolution of the economic in- 
stitutions of modern Europe in relation 
to the development of industry, com- 
merce, transportation and finance in the 
principal European nations. 

171. Applied General Statistics (3): 
An introduction to elementary statisti- 
cal methods as applied in the social sci- 
ences; scientific method, quantitative 
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measurement in the social sciences, 
analysis of frequency distribution, sam- 
pling, measuring relationship between 
two variables, analysis of time series, and 
use of statistics in government, industry 
and the social sciences. Prerequisite: 
Sophomore standing. 


English 


101. Introduction to Poetry (3): Un- 
derstanding of poetry through the read- 
ing and discussion of representative 
poems. 


102. Introduction to the Drama (3): 
Understanding of drama through the 
reading and the discussion of representa- 
tive plays. Reading list includes  selec- 
tions from Greek, Elizabethan, modern 
English, continental and American 
drama. 


103. Introduction to Fiction (3): 
Understanding of fiction through the 
reading and discussion of representative 
short stories and novels. Reading list in- 
cludes Jane Austin, George Eliot, Dos- 
toesvski, Conrad, Warren. 


113. American Literature (3): 
ic American authors before the 
War: an introduction to Franklin, 
Emerson, Hawthorne, Melville, 
man and others. Prerequisite: 
more standing. 


114. American Literature (3): Class- 
ic American authors after the Civil War 
to the present: an introduction to Mark 
Twain, Dreiser, James, Hemingway, 
O’Neill, Frost and others. Prerequisite: 
Sophomore standing. 


173. The Beginnings of Modern Poe- 


Class- 
Civil 
Poe: 
Whit- 
Sopho- 


try (3): American and British poets, 
including Frost, Robinson, Sandburg, 
Lindsay, Hardy, Hopkins, Housman, 


Yeats, Lawrence, the Imagists and the 
early Pound and Eliot. Prerequisite: 
Sophomore standing. (spring semester 
only. ) 


General Engineering 


(Although General Engineering 
would not be considered an LAS field, 
it has several dandy electives as do other 
non-LAS courses we have listed. ) 

212. Graphical Calculation (1): Use 
of various types of slide rules with spec- 
ial attention to the log-log scales; recti- 
fication of curves from laboratory data 
to device empirical equations using vari- 
ous types of coordinate paper; construc- 
tion and use of nomographs or align- 
ment charts. Prerequisite: G.E. 101, 
Math 123. 

216. Engineering Reports (3): Study 
and practice in the preparation of the 
main types of reports called for in en- 
gineering practice. Spring semester only. 
Prerequisite: An elective for seniors, 
juniors admitted with consent of instruc- 
tor. 

220. History of Engineering (2): 
Study of the important elements in the 


growth of the art and science of engi- 
neering from ancient times to the pres- 
ent; lives of some of the men who have 
been leaders; effect of engineering on the 
social conditions of the various periods. 
Prerequisite: Junior standing. 

291: Engineering Law (3): Con- 
tracts, evidence, torts, equity, real pro- 
perty, corporations, agency, sales, nego- 
tiable instruments, water rights, patent 
rights, special assessments, contract let- 
ing, general conditions. Spring semester 
only. Prerequisite: Senior standing. 


Geography 


101. Elements of Geography (ys 
The geographic point of view; elements 
of the physical landscape; planetary re- 
lations, weather, climate, climatic re- 
gions, land forms, natural resources. 


111. Introductory Meteorology (3): 
The atmosphere; its composition, func- 
tions, and behavior in the production of 
various weather types; air masses; appli- 
cation to present day activities. Prere- 
quisite: Geography 101 or consent of in- 
structor. 

123. Geography of Illinois (3): De- 
tailed regional study of the state, with 
special emphasis on the cultural relations 
of Illinois to the rest of the nation. Pre- 
requisite: Geography 101, 104 or con- 
sent of instructor. (Fall semester only. ) 


Geology 
101. Physical Geology (4): Materi- 


als, structures, surface features of the 
earth and processes which have produced 
them. One-half day field trip required. 

130. Mineralogy for Engineers (3): 
Elementary crystallography and miner- 
als of economic and scientific import- 
ance. Prerequisite: One semester of col- 
lege chemistry. 

150. Geology for Engineers (3): Pre- 
requisite: Sophomore ae 


History 


101. Ideas and Institutions in the 
Western World: An Introduction to 
Social Studies (3): A survey of the 
principal political, economic and_ social 
ideas and institutions as they have de- 
veloped in Western civilization, with 
emphasis on modern Europe and_ the 
United States. 


Humanities 


151-152. The Humanities in Western 
Culture (4): A comparative study of 
selected works representative of classical 
Greek, Judeo-Christian, and modern 
European thought: history and the nov- 
el, followed by drama, poetry and philo- 
sophic essay. Humanities 151 is offered 
in the fall and 152 in the spring. 


Journalism 


Affairs (2): 
developments and_ their 


215-216. Contemporary 
Major news 
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backgrounds; current political, econom- 
ic, social and scientific developments. 


Management 


101. Industrial Organization and 
Management (3): Organization plans, 
administrative manufacturing units. Pre- 
requisite: Econ 102 or consent of in- 
structor, 45 credit hours. 


Marketing 

101. Principles of Marketing (3): 
The functions, commodities, and middle- 
men involved in the marketing of goods 


and services; the policies and problems 
involved in the operation of market in- 


stitutions. Prerequisite: Econ 102 or 
108, 45 credit hours. 
Music 


130. Introduction to the art of Music 
I (3): Designed primarily for the lay- 
man. Main objectives are to train stu- 
dents in intelligent listening and to ac- 
quaint them with many great works of 
the literature of music. Given fall semes- 
ter only, followed by Music 131. 


Philosophy 


101. Introduction to Philosophy (3): 
Prerequisites: Sophomore standing or 
consent of chairman of department. 

102. Logic (3): Reasoning, detection 
of fallacies, evidence. Same prerequisite 


as Philosophy 101. 
Physiology 


103. Introduction to Human Physi- 
ology (4): The functioning of the hum- 
an body as a whole, and the interrela- 
tions of various organs and systems. 


Political Science 


110. Government in Illinois (2): Na- 
ture and work of government; govern- 
mental units and their interrelations; the 
Illinois constitution and problems of re- 
vision, popular control of government; 
organs of state government and _ their 
work; local governments and their func- 
tions; state and local finance. Prere- 
quisite: Sophomore standing. 

150. American Government: Organi- 
zation and Powers (3): Historical de- 
velopment and organization of national, 
state and local governments; the federal 
system; national and state constitutions ; 
civil and political rights; party systems ; 
nature, structure, powers and procedure 
of legislative, executive and judicial de- 
partment in state and nation. Prerequis- 
ite: Sophomore standing. 

151. American Government: Func- 
tions (3): Functions of national, state 
and local governments; foreign relations 
and national defense; taxation and fi- 
nance; law enforcement; police power; 
regulations of commerce, communica- 
tions, and business; promotion of social 
and economic welfare; current problems. 
Prerequisite: Sophomore standing, Poli. 
Sci. 150 or consent of instructor. 
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Psychology 


100. Introduction to Psychology (4) : 
Introductory analysis of and description 
of human behavior, with special refer- 
ence to observation, learning, memory, 
thinking, emotional life, and personality 
development. Major emphasis placed up- 
on psychological principles as they relate 
to daily life and everyday problems. 


Sociology - 


100. Introduction to Sociology (3): 
Introductory analysis and description of 
the structure and dynamics of human 
society. Special emphasis is placed on.the 
application of scientific methods to the 
observation and analysis of social norms, 
groups, intergroup relations, social 
change, social stratification and institu- 
tions. Prerequisite: Sophomore standing. 


Speech 


101. Principles of Effective Speaking 
(3): Preparation and presentation of 


short informative and persuasive speech- 
es, with emphasis on the selection and 
organization of material, methods of se- 
curing interest and attention and ele- 
ments of delivery. Prerequisite: Passing 
grade in Rhet 101, placement exam or 
passing grade in Rhet 100. 

113. Group Discussion and Confer- 
ence Leadership (3): Study of leader- 
ship, group process and _ interpersonal 
relations in the small group, conference 
and the public forum, with emphasis 
on practice in leading and participating 
in various types of public discussion and 
conference, with materials drawn from 
current public questions. 

141. Oral Interpretation (3): Prin- 


_ciples of interpretation, analysis and oral 


reading of prose, literature and verse. 
Naturally, this list is not complete. 
There are many other courses open to 
engineers. Students desiring to take these 
or other non-technical courses, must be 
sure to get final approval from their de- 
partments before registration. 


UI Anticipates Program 


For Nuclear 


Engineering 


(From the Daily Illini, Feb. 5, 1957) 


Long-range plans to make the Uni- 
versity a top nuclear engineering school 
are being made. 


Plans include possible possession of a 
million dollar nuclear reactor and a 
building to hold nuclear engineering and 
measurements laboratories and ofhce fa- 
cilities. 


William L. Everitt, dean of the Col- 
lege of Engineering, explained a request 
of $60,000 has been included in the 
University budget for expansion of the 
nuclear engineering program. 


“A committee has been working for 
sometime on a nuclear program for the 
University and a few courses have been 
offered for several years,’ Everitt said. 


He explained the $60,000 would per- 
mit a minimum amount of laboratory 
equipment to be set up. If we get the 
$60,000, we may ask for the money for 
a building in future years, he added. 


If money is allotted for the expan- 
sion of the nuclear engineering program 
it is possible the Atomic Energy Com- 
mission will give the University addi- 
tional funds to build up the program, 
Everitt explained. 


The acquisition of a nuclear reactor 
is included in the long-range plans. Cost 
of the nuclear reactor would amount to 
about one million dollars with the as- 


sumption that the federal government 
would provide $500,000 or about half 


the cost. 


North Carolina State University and 
Pennsylvania University are the only 
schools in the nation with reactors in 
operation at the present time, Everitt 
said. 


“If we want to continue as one of 
the topflight engineering schools in the 
country, we will have to develop the 
nuclear engineering curriculum to the 
same extent we have expanded other 
curricula,’ he emphasized. 


The big problem now is to get people 
to run this job, Everitt said. ‘“We need 
a good man,” he added. 


“Establishment of the program will 
depend on the amount and rate at which 
we acquire instructors and technicians,”’ 
he explained. 


Four University professors spent. six 
weeks at AEC laboratories last sum- 
mer. ‘We hope to both develop our own 
staff and hire others from schools and 
fos energy laboratories,” Everitt 
said. 


Everitt said a request is being made 
for a grant from AEC for laboratory 
equipment. “But AEC will not give us 
anything until we have the people to 
run the program,” he added. 
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TESTING INSCREEN ROOM” 


COMMUNICATIONS 
at Ramo-Wooldridge 


Communications activities at The Ramo-Wooldridge 
Corporation include research, development, and 
manufacture of advanced types of radio communica- 
tion systems, ground-reference navigation systems, 
and electronic countermeasure systems. Major 
programs are in progress in each of these fields. 


New and unusual techniques have been employed to 
provide systems having a high order of security in the 
transmission of information, broad flexibility in 
combating unfavorable signal propagation conditions, 
and substantially greater information capacity 

per operating channel. 


Some of the techniques used have made possible an 
increased range for given levels of transmitter power 
and reliability of communications. Others have 
provided specific advantages in very long distance 
communications or in operational situations requiring 
unique signaling capabilities. Developments in 
navigation systems have resulted in new equipment 
that is suitable for the guidance of aircraft at long 
ranges from their bases. 


In the work currently under way, some systems are 
in the laboratory development stage, some in the 
flight test stage, some are in production. Several 
types of systems developed and manufactured by 
Ramo-Wooldridge are in extensive operational use., 
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Openings exist Systems study and analysis 


for engineers Airborne transmitters 
and scientists Transistorized video and pulse circuitry 
in these fields of Airborne receivers 
communications | Reconnaisance systems 
activities: Digital communications systems 
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The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET * LOS ANGELES 45, CALIFORNIA 
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MARS outstanding design SE 


man and motion: 


The wonders of the future are still little whispers 
in men’s minds, or maybe — like Detroit Designer 
Norman James’ magnetically suspended inter-city train 
— a drawing ona picce of paper. Traveling in a vacuum 
in an air-tight tube, it floats in space, held by a system 
of magnets built into cars and tunnel. Propelled elec- 
trically by “rolled-out” motor, train acts as rotor, 
tunnel roof as stator. Converter aboard train changes 
light projected through windows into electrical energy. 


No one knows which ideas will flower into reality. 
But it will be important in the future, as it is now, to 
use the best of tools when pencil and paper translate 
a dream into a project. And then, as now, there will be 
no finer tool than Mars—sketch to working drawing. 


Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for field use; the cfhcient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 
point-length feature; and — last but not least — the 
Mars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints perfectly is just one of its many 
important features. 


The 2886 Moars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lumochrom colored drafting pencil, 24 colors. 


JS.) S|TAEDTLER_ INC. 


HACKENSACK, NEW JERSEY 


at all good engineering and drawing material suppliers 


BRAINTEASERS 


Prob. 1—You have a test tube full 
of unknown; you are told the follow- 
Ing: 

The flame test is between yellow and 
red. 

A precipitate forms when the pH is 6 
and N, Cl is added. When filtered and 
hot, 12MNH4OH is added to the fil- 
ter if HCl is again added to the fil- 
trate until it is neutral: no precipitate 
forms. 


In (2) the filter remains white. 


If the pH of the original is adjusted 
to 5 and H,S is added after filtering, 
‘the precipitate is gray. 

The unknown when slightly basic pro- 

duces a sulfide precipitate which appears 
almost black. 


The residue from (5) is permitted to 
stand and is digested with 1MN,OH. 
The new residue is brown and does not 
give a colored borax bead test. 


The filtrate from (6) when acidified 
with 6MH,SO, give a white precip- 
itate from a turbid solution. NaOH 
does not precipitate the filtrate further. 

The filtrate from (5) forms a preci- 
itate when treated by the filtrate from 
(6). 

The precipitate is then digested with 
1M acetic acid and the pH then changed 
to 5 when potassium chromate is added. 
A yellow precipitate is observed. 

Carbon dioxide is piped into the orig- 
inal solution made basic until precipi- 
tation is just complete. The filtered solu- 
tion is evaporated to dryness, and noth- 
ing is left. The precipitate is dissolved 
in HCl and made basic with ammoni- 
um hydroxide. The solution gives no 
flame test when viewed through cobalt 
glass. The precipitate when boiled with 
potassium chlorate is ocmpletely insolu- 
ble (the potassium excepted) in dilute 
acids. If no organic compounds are in 
the unknown, what cations are present? 

Prob. 2 —A man lives on a river 
bank one mile below a bridge. On one 
occasion he started upstream in_ his 
motorboat. As he passed under the 
bridge, his hat fell overboard and _ float- 
ed downstream. After continuing up- 
stream a way he missed the hat, turned 
about and overtook it. 

Prob. 3—The point A is 3 feet from 
the center O of a circle of radius 5 
feet. The point B is 4 feet from O and 
5 feet from A. Locate the point P on 
the circle so that the distance AP and 
PB may be as small as possible. 


FEBRUARY ANSWERS 

2. eon ite head: loss: 

3. The boy would have to travel 80,- 
850 yards or 45 15/16 miles. 

4. $7.81. 

DUS OR 4a 
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Which way do we fly? 


ROAD MAPS 
of thee AIRLANES 


A discussion of the requirements for a common 


system of navigation 


by Charles T. Jackson, Jr., Aero E. ‘57 


The ten year old controversy over 
adoption of a universal air navigational 
system must soon be resolved. Millions 
of dollars are being wasted annually 
through the duplication of navigational 
aids. Manufacturers of airborne elec- 
tronic equipment cannot bring cost down 
because of the diversity of equipments 
they must manufacture. Aircraft owners 
are unwilling to pay hundreds of dol- 
lars for equipment which may be obso- 
lete within months. 

Will one common system be the an- 
swer? Many say “Yes.” Some say “No,” 
arguing that two overlaping systems are 
desirable for fail-safe navigation. 

Prior to any conclusions, each of the 
contending systems should be studied ob- 
jectively, noting particularly the extent 
to which they meet, or do not meet, the 
criterion set forth by those who will 
use it. 


Basic Navigation 


Before becoming involved in the des- 
cription of possible systems, a brief dis- 
cussion of basic navigation is in order. 

Navigation is the science of directing 
a vehicle from one point, on the earth, 
to another. There are four basic types 
of navigation now in_ extensive use; 
Pilotage, Dead - reckoning, Electronic, 
and Celestial. 

Pilotage is navigation by visual refer- 
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ence to landmarks such as rivers, lakes, 
railroads, cities, etc. 

To reckon is to compute or account 
for. Dead-reckoning or D-R navigation 
is an account of distances and directions 
from a known point of departure. 

With Electronic navigation, position 
is determined by reference to radio sta- 
tions, either broadcast or special direc- 
tional or non-directional stations. 

Celestial navigation involves determi- 
nation of position by “shooting” the sun 
or stars with a sextant to get a line- 
of-position (LOP). A second shot on 
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another star yields another LOP. Inter- 
section of two LOP’s marks the posi- 
tion of the ship or aircraft on the 
earth’s surface. 

A fifth and relatively new concept is 
that of inertial navigation. “In an in- 
ertial navigation system, a pair of trans- 
lational accelerometers is employed to 
sense accelerations in some convenient 
coordinate system. Because the accelero- 
meters can be made to respond only to 
changes in vehicle velocity, the outputs, 
when doubly integrated, can be inter- 
preted as distance traveled.” 
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Some of the terms to be used in the 


tollowing discussion are: 


Track—Actual path over the ground. 
Course—Intended path over _ the 


ground. 


Bearing—The horizontal distance of 
one point from another, 
angular distance from a reference direc- 


tion. 


Heading—The direction in which the 


aircraft is pointed. 


Line-of-position (LOP)—A line on 


which the plane is known 


LOP’s may have any shape, the most 


common being straight, 

hyperbolic. 
Absolute—with respect 
Methods of location: 


The location of a position on the 
earth’s surface may be expressed in any 


expressed as 


to be located. 
circular, or 


to the earth. 


coordinate system. The most usual sys- 


tems are shown in Fig. 1. 


General Requirements 
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It should be borne in mind that any 


universal or common system is _neces- 
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sarily a compromise between the ideal 


and the practical, due to 


economic considerations. A few of the 
most important requirements follow: 


1. Absolute position 
2. Course 

3. Absolute speed 
4. Accuracy 


technical and 
. Long range 

. Fail-safe indication 
Non-saturability 


10. Reasonable cost 


Freedom from ambigutties 


. Low weight airborne equipment 
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Existing Systems 


These systems are in common use or 
in the experimental stage. 

A. Four-Course Radio Range (LF/ 
MF Range) 

B. Automatic Direction Finding 
(ADF) 

C. V.H.F. Omnirange (VOR)=> 
Civil Aeronautics Administration Sys- 
tems 


D. Distance Measuring Equipment 
(DME)—Civil Aeronautics Adminis- 
tration Systems 


E. Long Range Navigation (LOR- 
AN) 


Le DECCA 


G. Tactical Air Navigation (TAC- 
AN) 


H. NAVARHO 


I. Radio Detection and Ranging 
(RADAR) 


The Four-Course Radio Range 


In 1927 a young radio engineer at 
the Ford Motor Company patented the 
first four course loop type low frequency 
radio range, which was put into use by 
Ford planes carrying freight. Ford re- 
leased the patent, without royalties, to 
the U. S. government. There are now 
over 400 of these stations, operating in 
the low and medium frequency bands, 
placed 50 to 150 miles apart on the 
federal airways. 


Four antennas send out signals which 
overlap to form on-course beams as 
shown in Fig. 2. 


An airplane flying in the “N quad- 
rant” will hear a repetition of the let- 
ter N in Morse code, while a plane in 
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the “A quadrant” will hear the letter 
A. A plane flying on-the-beam will hear 
both of these signals interlocked, pro- 
ducing a continuous musical note. Note 
that there are two A, and two N quad- 
rants. This necessitates special orienta- 
tion procedures in the case of the plane 
being lost, or, as the pilots say, ““Tem- 
porarily misplaced.” 


Low frequency radio wave propaga- 
tion is at the mercy of static, usually 
being least dependable when most need- 


ed! 


Many serious accidents have occurred 
because of “multiple courses,” reflec- 
tions, bent courses, and other abnormal 
phenomena caused by mineral deposits, 
mountains, lakes, etc. No automatic 
warning of the defects is available to the 
pilot. Only four useable paths are avail- 
able and considerable experience is re- 
quired to fly these LF/MF ranges safe- 
ly. 


Fortunately, the airborne equipment 
is lightweight and simple—a_ receiver 
being all that is required. 


Accuracy hinges on the pilots judge- 
ment of the relative strengths of the 
signals he receives in his earphones. 


Can Bigger 


Faster Jets 


Although most people feel that jets 
already are traveling at fantastically 
high speeds, researchers believe it is pos- 
sible for them to go much faster. 

What engineers are seeking is a faster 
vehicle that can travel higher and with 
a larger payload. 

To accomplish this, they are pointing 
their investigations at the engine and at 
the fuels consumed by rockets and jets. 
Engineers contend that both can be 
made to operate more efficiently. 

In order to facilitate this work, Arm- 
our Research Foundation of Illinois In- 
stitute of Technology, has created a new 
combustion laboratory. 

The laboratory, part of the propul- 
sion and fluid mechanics research de- 
partment, is supervised by C. Charles 
Miesse, who came to the Foundation 
recently from Aerojet-General Corp., 
Azusa, Calif. 

Dr. Vincent J. Cushing, department 
manager, said one goal of the combus- 
tion section is to make possible jet- 
operated helicopters that can be used as 
cranes to lift tanks and other heavy 
equipment over rivers or impassable 
terrain. 
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Automatic Direction Finding (ADF) 


ADF is sometimes called the ‘“bird- 
dog’ for the fact that the antenna 
“points” to the station to which the 
radio is tuned. 


Operation of ADF is similar to that 
of a small portable radio which may be 
turned broadside to the radio station to 
make the signal fade out. In the air- 
plane the antenna is rotated by a motor 
until the signal is minimum. 


The station bearing is measured rela- 
tive to the longitudinal axis of the air- 
craft. Therefore, to know the absolute 
bearing of the station it is necessary to 
know the heading of the airplane. 


Since heading is determined with a 
magnetic compass, the accuracy of the 
entire ADF system is contingent upon 
the accuracy of the compass. Unfortun- 
ately, the compass is subject to accelera- 
tion errors, northerly turning error, 
variation and deviation. 

ADF, like the LF/MF range, oper- 
ates on low frequencies and is there- 
fore subject to static with its attendant 
deleterious effects. In fact, while flying 
in a storm, the ADF will point to each 
lightning discharge as it occurs. 


and 
be Built? 


Cushing noted that the helicopters 
eat up so much fuel that in most in- 
stances they are uneconomical to operate. 


To carry out another phase of their 
studies, ARF researchers have construct- 
ed a gas firing chamber which they can 
regulate to simulate conditions from sea 
level up to 40 miles above the earth. 

About five or six different types of 
jet fuels and various combinations of 
these fuels will be fired at different 
“altitudes.” More efficient fuels are 
expected to come out of these studies, 
Cushing said. 

But ARF engineers also are inspect- 
ing various parts of the engine in order 
to achieve optimum design. What they 
want to find out is whether the fuel 
injection system, the nozzles, and other 
components can be made to operate more 
efficiently. 

Work in the laboratory may have 
far-reaching effects on the gas turbine 
engine being developed for land trans- 
portation, too. 

Within five to 10 years, Miesse said, 
the gas turbine may be adaptable to the 
ordinary automobile. 


VHF Omnirange 


These ranges, installed by the Civil 
Aeronautics Administration, are located 
at approximately 90 mile intervals along 
the major U. S. airways and serve to 
give bearing information only. 


Two signals are sent from the trans- 
mitter, one a non-directional reference 
and one a directional signal which varies 
in phase as it is “rotated” about the sta- 
tion. As the variable phase passes 
through North it is in phase with the 
reference. As it sweeps through East 
(90°) it is 90 degrees out of phase 
with the reference signal etc. An elec- 
tronic circuit in the aircraft radio meas- 
ures this phase difference and displays 
it to the pilot as bearing from North. 
Several Omni bearings may be cross 
plotted to obtain an exact geographical 
position fix. It is interesting to note that 
all aircraft facilities use Magnetic North 
as the reference direction, since this fa- 
cilitates correlation of radio and com- 
pass bearings. 

Utilization of the very-high frequency 
region of the electromagnetic spectrum 
gives Omni dependability in poor 
weather. However, since VHF waves 
are “‘line-of-sight” only, range is a func- 
tion of altitude. At 5,000 feet VOR is 
good for 100 miles, at 10,000 feet for 
140 miles and at 20,000 feet for 200 
miles. Typical accuracy on good quality 
sets is in the neighborhood of 5 de- 
grees. 

Operation is simple and most equip- 
ment has provision for visual indica- 
tion when the signal is unsatisfactory or 
when the equipment fails. 


The lowest cost set of acceptable qual- 
ity is about $500.00 and weighs only a 
few pounds. 

At present there are about 400 sta- 
tions in operation. 


Distance Measuring Equipment (DME) 


DME is a device located in the air- 
craft which consists of an interrogator 
and a receiver. The interrogator sends 
a signal to the ground station which, in 
effect, says, “How far am I from you?” 
The transponder at the ground station 
“answers” on another frequency which 
is picked-up by the aircraft receiver, in- 
terpreted, and displayed on the instru- 
ment panel as distance. 

DME is usually used in conjunction 
with VOR, both being located at the 
same ground station. 

By integrating the directional infor- 
mation of VOR and the distance meas- 
urements of DME it is possible to pro- 
vide courses in any direction. Remem- 
ber, VOR alone provides only the 
courses which emanate from, or lead to, 
the station. The device which provides 
these additional courses through integra- 
tion is known as a Course-line Com- 
puter, 
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FIGURE 3. NAVAGLOBE TRANSMITTER radiation patterns. The numbers in 
parenthesis indicate the relative strengths of the A, B and C signals at the 
40 degree bearing. Antennas are at the apexes of the central triangle. 
(Photo courtesy of Electrical Communications) 


NAVARHO 


This new and promising system, being 
developed by the Federal ‘Telecommuni- 
cation Laboratories for the USAF, is 
useful for medium and long-range navi- 
gation. NAVARHO is actually a com- 
bination of NAVAGLOBE, which sup- 
plies bearing information, and RHO, a 
type of distance measuring equipment. 


NAVAGLOBE transmits from three 
towers, which are approximately one 
mile apart and form an equalateral tri- 
angle, as shown in Fig. 3. 

Signals are first emitted to form sig- 
nal strength pattern A, then B, then C. 
This cycle consumes one second and is 
repeated continuously. “The airborne 
equipment measures relative strengths 
of these signals and interprets them as 
bearing from North. For example, when 
the plane is on a line 40° (or 40°+180° 
=22()°) from the station the relative 
signal strengths are as shown in the 
figure. The 180 degree ambiguity prob- 
lem may be resolved by knowledge of 
approximate position, by means of iether 


D-R or ADF. 
NAVAGLOBE provides courses in 
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any direction passing through the sta- 
tion. Because of its range of approxi- 
mately 1500 nautical miles (1725 statute 
miles), the entire earth could be cov- 
ered with 50 stations. The simplicity of 
such a world-wide system may be em- 
phasized by noting that it would re- 
quire many hundred VOR stations to 
cover the same area. 


The practical hope of NAVARHO 
lies in the use of low frequencies (90- 
110 Ke). Even though noise is the lim- 
iting factor in low frequency circuits, 
NAVARHO will be dependable, due 
to the relatively long signal pulses of 
4 second which are employed. 


RHO measures distance by compar- 
ing the phase of the incoming NAVA- 
GLOBE signal to an airborne fre- 
quency generator. The frequency of this 
generator must be held in synchroniza- 
tion with the ground transmitter. This 
requires an extremely accurate clock 
such as Bell Laboratories crystal clock 
or an atomic clock. Instruments of 
these types maintain accuracies of a frac- 
tion of a microsecond. 


As a measure to insure the reli- 


bality and instill confidence in the pilot, 
the system provides automatic fail-safe 
indications and automatic calibration- 
checking indications. 


Long Range Navigation 


LORAN is based upon the differ- 
ential distance principle. Two stations, 
called a “pair,” emit signals. A device 
measures the difference between the 
time the first and second signals are re- 
ceived. 

The locus of positions which yield a 
given time difference is, by definition, 
a hyperbola. Therefore, the navigator, 
after determining the time delay, con- 
sults a map or chart on which a family 
a hyperbola are printed, each curve being 
labeled with the proper time delay. Se- 
lecting the curve which corresponds to 
the measured At yields an LOP. Tun- 
ing to a second LORAN pair will yield 
another LOP. The intersection of these 
two LOPs marks the aircraft’s posi- 
tion. 

The airborne equipment is heavy, 
complex, expensive, and requires a 
skilled operator to interpret the pat- 
terns formed on the screen by the ground 
wave and the various sky waves, such 
as, the one-hop E, two-hop F, etc. The 
proper At is read from the calibrated 
screen corresponding to the proper wave 
combinations. 


LORAN is used_ principally for 
trans-oceanic navigation, having a day- 
time range of up to 1400 nautical miles 
(1600 statute mi.) and an accuracy of 
approximately 1% of the distance from 
the stations. 

Thirty station pairs (one station may 
be common to two pairs) are now in 
operation, covering 70 million square 
miles in the Atlantic and North Pa- 
cific. 


Decca 


The operation of DECCA is similar 
in principle to LORAN—being a dif- 
ferential distance system. LORAN ob- 
tains its time difference from the time 
between two pulses, whereas DECCA 
measures the phase difference between 
continuous waves from two stations. 


Airborne equipment consists of an 
r.f. preamplifier, a receiver, three dec- 
ometers, lane identification meter, com- 
puter, flight log, and associated power 
supplies and control equipment. Total 
weight is 75 pounds. 

Good accuracy is claimed, being as 
high as 40 yards in 75 miles. This ac- 
curacy makes DECCA a fine system 
for helicopter operation. The flight plot- 
ter provides a continuous line on a chart 
indicating the aircraft track. It is gen- 
erally accepted that helicopters are more 
dificult to fly than fixed wing aircraft. 
This implies a higher level of concen- 
tration required to achieve a given stan- 
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» dard of accuracy. The flight plotter frees 
| the pilot from most of the nodmal com- 
putations required for efficient naviga- 
' tion. 

_ DECCA is a British innovation, being 
' used extensively in the vicinity of the 
British Isles and the North Sea. The 
Bendix Corporation is licensed to handle 
the DECCA system in the U. S., where 


a few stations are in operation. 


Tactical Air Navigation (TACAN) 


TACAN is a tactical air navigation 
system similar in principle to the omni- 
directional range and distance-measur- 
ing equipment now in use. This system, 
now under development by the military 
aeronautical services of the United 
States, is somewhat more accurate than 
the omnirange. Because of its higher 
operating frequency, its transmitters are 
more compact and hence more suitable 
for aircraft carrier and other military 
installations. 


Radar 
Though RADAR is not new, light- 


weight, efficient air-borne units have 
only recently been developed. 

Airbore RADAR, presenting a pic- 
torial display, is excellent for circum- 
navigation of storm cells and for air- 
craft proximity warning in anti-colli- 
sion systems, but its value for naviga- 
tion is questionable. 


On the other hand, ground RADAR 
is a valuable tool in air traffic control 
in high trafic desnity areas and, with 
the proper type of “filter center” to 
track all aircraft and inform the pilots 
of their position and progress, it may 
serve as a navigational aid. However, 
thousands of installations would be re- 
quired to blanket all of the navigable 
airspace. Each RADAR is extremely 
costly, difficult to maintain and, most 
important, requires a_ highly trained 
crew of operators to interpret the dis- 
play on the screen. 

A practical answer to the problem 
of informing the pilot of his status lies 
in TELERAN (Television-Radar-Air 
Navigation), an RCA development em- 
ploying ground search radar and a 
cathode-ray display in the aircraft. 

RADAR is unexcelled in the field of 
precision approach and landing under 
zero visibility conditions. One cannot 
fully appreciate the felicitous combina- 
tion of accurate RADAR and an alert, 
well trained observer-controller until he 
has experienced a GCA, or Ground 
Controlled Approach. 

This study has attempted to (1) pre- 
sent some of the more important re- 
quirements to be possessed by a naviga- 
tional system intended to serve private, 
commercial, military, and corporate air- 
craft and (2) to briefly outline the oper- 
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ating principles and limitations of a few 
of the dozens of existing or proposed 
systems. 


Unfortunately, this discussion occurs 
after the choice of a common system has 
been effected. After numerous confer- 
ences, attended by representatives of 
various airlines, military services, and 
pilot associations, the problem was re- 
duced to a choice between the CAA’s 
VOR-DME and the military’s TA- 
CAN. 


Now, right or wrong, the final deci- 
sion has been made. Several months ago, 
the Air Coordinating Committee ruled 
that civil DME is not good enough to 
justify further development. The ADC 
made a compromise, deciding to expand 
the present VOR system and to initiate 
the TACAN distance measuring equip- 
ment. The bearing information part of 
TACAN will be integrated into the 
common system to meet military re- 
quirements. 
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Underhanded Recruiting 
Techniques Condemned 


Some industrial recruiting practices 
bring a sharp warning from the Na- 
tional Industrial Conference Board that 
such tactics may backfire and prove dis- 
asterous to the companies employing 
them. And, it is noted, “the damaging 
effect they may have on the lives of the 
students themselves can hardly be over- 
emphasized.” In listing the following 
examples, the NICB says some of them 
are hard to credit and are not the prac- 
tices of the vast majority of companies: 

1. Adding pay extras for grades above 
C, for courses with certain professors, 
for a pleasing personality, and for many 
other items of similar “importance.” 

2. Putting the senior on the payroll 
prior to graduation. 

3. Inviting likely candidates to lush 
weekend parties. 

4. Offering a ‘“‘vacation,” expenses 
paid, before the candidate reports for 
work. 

5. Providing “expense allowances” up 
to $1,000 to defray costs of moving from 
the campus to the company. 

6. Presenting gifts and bribes in the 
hope of getting preferential treatment 
from college placement officers. 

Another aspect of recruiting, not 
necessarily encouraged by industry has 
been a practice some students employ 


when visiting prospective employer’s 
plants. Usually, the company pays the 
student’s expenses for his trip from 
school to the plant (fare from Chicago 
to New York.) However, several stu- 
dents from various colleges have taken 
to the practice of visiting several indus- 
tries in a particular area and charging 
each firm the full amount of their trip, 
rather than averaging the total expense. 
Some students have received money for 
three round trips to industries in the 
same area, when they really made one 
trip and visited all the plants on this 
trip. As industries are catching on to 
this plan, it is politely, but firmly being 
discouraged. 

A survey by Opinion Research Corp., 
for the AIEE, finds that engineers think 
their profession is more attractive than 
it was 10 or 15 years ago, but there is 
room for improvement in relations with 
management. ‘The surveyed engineers 
indicated they are given too much rou- 
tine work, their pay is not high enough 
in comparison with others of the same 
or less ability, and they are not kept in- 
formed by company policies. Seventy- 
one per cent said they disagreed that the 
individual engineer needs some sort of a 
union or similar organization to repre- 
sent him. 
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Sir Isaac Newton 


One of the outstanding scientific geniuses of all time was a 


man who lived humbly and excelled widely 


by Herb Cohen, M. E., ‘60 


Though a few of us realize the signifi- 
cance of Isaac Newton’s contributions to 
science, how many are aware that Isaac 
Newton was one of the most unique 
and fascinating characters of all time? 


Isaac Newton was born at Wools- 
thorpe, near Grantham, in Lincolnshire, 
England, on Christmas Day, 1642. His 
father, also Isaac Newton, though lord 
of the poor manor of Woolsthorpe. was 
actually a small farmer. who died three 
months before the birth of his son. 
Neither his father or mother’s famil‘es 
could boast of anyone in the least bit 
remarkable, as far as we know. Isaac 
stood alone. Isaac was born a very small 
and premature child. It is said that he 
was so small that he could have been 
placed in a quart pot and so weak 
that his neck required a bolster to sup- 
port it. But Isaac probably rega‘ned his 
health rapidly as his mother left him 
after two years to marry a Rev. Barnah- 
bas Smith, while leaving Isaac in the 
care of his grandmother. 


Young Newton’s earliest education 
was obtained at two small local schools 
at which it was expected that he would 
learn the first elements of that which 
was considered suitable for the small 
farmer. When twelve years old he was 
enrolled at King’s School, Grantham. 
Because he could not possibly be ex- 
pected to walk six miles to Grantham 
each day, he was given lodging at the 
house of an apothecary and his wife. 
The house has disappeared but the 


Sir lsaac Newton 
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school still exists; the beams bearing wit- 
ness to the proclivity of boys of all gen- 
erations, including Isaac Newton, to 
carve their initials and names. At first 
Isaac did not command any special at- 
tention. According to his own confes- 
sion, he was extremely inattentive to his 
studies and in fact stood very low in the 
school. However, the moment of awak- 
ening did arise and literally took the 
form of a kick in the stomach. The 
assailant was a student who stood higher 
in the academic rank of the school. In 
retaliation, Isaac fought and pummeled 
his victim until victory was unquest‘on- 
ably his. But young Isaac was not quite 
satisfied with this revenge. His foe stood 
above him in school, and so to consum- 
mate the victory he set out to vanquish 
his opponent on the academic field of 
battle. He succeeded, the momentum of 
his efforts carrying him on till he as- 
sumed the top position in the school. 
This episode is noteworthy in pointing 
out great reserves of mental power 
which up to this event had lain dorm- 
ant. He had extremely skillful hands and 
was very fond of creating and engineer- 
ing various sorts of mechanical contriv- 
ances. He did not play games with the 
other boys but invented new ones. He 
was silent in disposition. but mischievous 
enough to attach paper lanterns to kites 
so to frighten the simple peasants into 
believing that they were watching visit- 
ors from outer space. He enjoyed draw- 
ing and tried his hand at writing verse. 
It seems that he could do well almost 
anything that he put his mind to. 


It is evident that Newton did resort 
to physical combat when expedient, but 
by nature he was gentle and had no 
tendency for rough play. Moreover he 
seems to have preferred the company 
of girls, bestowing upon them any serv- 
ice of which he was capable. 


Attends King’s School, Grantham 


When he was fourteen years old, his 
stepfather died, and his mother, needing 
a man to take charge of the family 
estates, summoned Isaac to assume the 
responsibilities of the farm. But it 
quickly became evident that Isaac was 
to be found more with his books than 
with things on the farm which demand- 
ed his attention. He returned to Gran- 
tham to prepare for Cambridge Uni- 
versity which he entered in June 1661. 

When Newton left Grantham, it was 
an occasion warranting a laudatory ad- 
dress by the head master. But this should 
not imply that Isaac left King’s School, 
Grantham, a very learned youth. He 
really knew very little, especially in the 
fields of mathematics 

We know that he didn’t distinguish 
himself at Cambridge until he came 
under the infuence of the excellent pro- 
fessor of mathematics, Isaac Barrow, a 
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lively and versatile genius who most un- 
doubtedly was a stimulating influence 
on Newton’s genius. It is evident that 
Newton was no child prodigy. What is 
remarkable, though, was his spontane- 
ous flowering of scientific genius. It was 
not till his third year that his genius 
seemed to fully awaken; the next few 
years until 1667 were probably the rich- 
est years manifesting the greatest sci- 
entific effort in history. It was during 
this period that he formulated his bi- 
nomial theorem, found the method of 
infinite series and computed the area 
of the hyperbola at Boothby, in Lin- 
colnshire. Driven to Woolsthorpe on 
account of the plague which ravaged 
at Cambridge, he made three of the 


greatest discoveries in the history of’ 


scientific thought: the differential Calcu- 
lus which he called fluxions, the com- 
position of light, and the Law of Grav- 
ity. Six months after his return to Cam- 
bridge he was elected a minor fellow. 
A few months later he was elected 
major fellow and in July 1668 he was 
advanced to Master of Arts. The next 
year, upon the recommendation of Isaac 
Barrow, he succeeded the retiring Prof. 
Barrow as Lucasian Professor of Math- 
ematics at the tender age of twenty-six. 


17th Century Joe College 


To glance at Newton’s personal life 
for a moment, it can be seen that his 
usual fondness for female companion- 
ship seemed to develop into something 
more mature. His friendship for Miss 
Storey, the apothacary’s daughter, be- 
came quite serious. However, because of 
insufficient means of support, Newton 
dismissed all thoughts of marriage from 
his mind and dedicated himself to his 
work. As indicated by his rather luke- 
warm romantic venture with Miss 
Storey, Newton at this time was a 
fairly normal youth. Intellectually and 
emotionally he didn’t seem very much 
out of the ordinary. He was prone as 
are many college boys to drink beer, 
play cards for money and lose and buy 
the same sort of odd gifts that today’s 
college student brings home to his fam- 
ily. 

ll of Newton’s subsequent work of 
great importance, was actually a very 
great and thorough development of that 
which he brought back from Wools- 
thorpe. It may be said that the study 
of light was Newton’s favorite study. 

This- position was very valuable to 
Newton in that it demanded little time 
and provided an income and much lei- 
sure time to permit Newton to pursue 
whatever inspired him. 


During this period Newton made ob- 
servations on light with a prism he had 
made in conjunction with his experi- 
ments on lenses. For this he developed 
his own lens polishing machines. As a 


practical consequence came his construc- 
tion of a reflector type telescope. When 
news of this instrument became known, 
he was urged to send it to the Royal 
Society where it was very favorably ac- 
cepted. A third telescope also was ex- 
hibited before the society. Many digni- 
taries, including the King, brought to 
Newton even more attention. This oc- 
curance was directly responsible for the 
Bishop of Salisbury’s proposal that New- 
ton earn a membership in the Royal So- 
ciety. He was elected a member on Jan- 
uary 11, 1672. His appointment pleased 
Newton no end, and he very quickly 
communicated to the Society what he 
considered more important and_signifi- 
cant, namely his account of the spectrum 
and the nature of color. When this mat- 
ter was published it immediately pro- 
voked cbjection and criticism from Rob- 
ert Hooke, the great English scientist 
and Christian Huygens of Holland, one 
of the greatest scientists of the century. 
His theory on the spectrum was contra- 
dictory to their beliefs. 


Newton felt that they were intro- 
ducing irrelavancies and from men 
of their great power and accomplishment 
this was annoying. We see here for the 
first time an element of publicity as- 
sociated with Newton’s work; he did 
not appreciate this publicity. He was 
not willing to accept criticism and had 
a tendency to publish accounts of his 
work anonymously, he was afraid that 
publicity would hamper his personal re- 
lationships. The effects of his exposure 
to criticism and public discussion  re- 
sulted in his decision to refrain from 
subsequent publication in the future. “I 
see I have made myself a slave to phi- 
losophy. . . . I will resolutely bid adieu 
to it eternally, excepting what I do for 
my private satisfaction, or leave to come 
out after me; for I see a man must 
either resolve to put out nothing new, 
or to become a slave to defend it.” 
Fortunately for society, Newton was in- 
consistent to his resolution. 


Favors Orange-Peel Tea 


Very little is known of Newton’s 
private life during this period. Accord 
ing to a close friend who roomed with 
him while both were students at Trinity, 
Newton was victim of the characteristic 
behavior which many bachelors exhibit. 
He developed very early in life a for- 
getfulness about food and a careless- 
ness over his own health. He was ex- 
tremely hard working and daily worked 
until two and three in the morning. At 
the age of thirty he was beginning to 
turn grey. His breakfast consisted of an 
orange peel boiled in water, which he 
drank as tea, and bread and butter. All 
through his life he did things for him- 
self in this very clumsy manner, living 
only to do the work he loved. 
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He was very liberal with his money, 
generously aiding relatives and friends 
with loans, and spent considerable sums 
o nhis chemical apparatus. Therefore, 
when his college fellowship was due to 
expire it was a subject of much concern, 
as it meant that he would be solely de- 
pendent upon the income of the Pro- 
fessorship alone. If he was to con- 
tinue to hold his fellowship he would 
have to go into holy orders. This he 
would not do. It was not until the 
death of his mother that he turned his 
attention to theology, a manifestation 
that was greatly encouraged by his 
friends. He did believe in the funda- 
mentals of religion but did not accept 
without question that which was taught 
by the churches. Characteristically, he 
was a profound thinker and investigator 
in such matters and demanded com- 
plete freedom in his theological beliefs. 
It happened, however, that he was able 
to retain the fellowship as a layman and 
as Luciasian professor. 


Finest Work Almost Lost 


One of the most original books ever 
written was Newton’s “Principia.” In 
it were formulated for the first time the 
fundamental laws of mechanics. The 
mathematical techniques necessary in 
support of the ideas are of the author’s 
own invention, and the forces applied 
to explain the theory of motion were 
arrived at through Newton’s fantastic 
intuition. It appeared that the manu- 
script would be doomed to gather dust 
in Newton’s bookcase since the Royal 
Society didn’t have the funds to pub- 
lish the book. Also their attitude was 
somewhat indifferent because they could 
not fully grasp the power and beauty 
of Newton’s effort. But fortunately, 
Halley (of Halley's comet fame) rec- 
ognizing the dynamic ideas of the manu- 
script, took upon himself the financial 
burden of publishing the Principia and 
so gave it to the world. 


When nearly fifty years old, New- 
ton was still a college fellow and a 
university professor. No material recog- 
nition was his, even though several of 
his friends prominent in public life tried 
to obtain for him some suitable govern- 
mental position. Finally, Newton re- 
ceived an appointment as Warden of 
the Mint through the direct influence 
of his friend and admirer, Charles Mon- 
tague, Chancellor of the Exchequer. 


During this time, British coinage was 
being debased by the use of cheap al- 
loys. It was realized that to remedy the 
situation a complete recoinage had to 
be effected. The direction of this under- 
taking was Newton’s job. He took his 
duties seriously. When the  recoinage 
was completed and his efforts were 
recognized, he was promoted to the 
high position of Master of the Mint. 
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This position afforded him comfortable 
means and social prominence. He kept 
it for the remainder of his life. Though 
he wished to concentrate his energies 
in the direction of the mint he main- 
tained his interest in the scientific de- 
velopments and problems of his day. In 
just two hours he solved a mathematical 
problem which John Bernoulli put forth 
as a challenge to the great mathemati- 
cians of the world. In his last years, 
Newton became interested in the study 
of chronology, a favorite hobby of math- 
ematicians. Just before his death he 
completed the “Chronology of Ancient 
Kingdoms” which was the outgrowth of 
a subject suggested by the Princess of 
Wales. 

In the interim his health had been 
poor, no doubt provoked by his care- 
less bachelor habits. His end came pain- 
lessly, March 20, 1727. It is without 
question that Isaac Newton was one of 
the most amazing men in the history 
of man. Though his name is indelably 
imprinted on the foundations of  sci- 
ence, he concerned himself with the- 
ology, alchemy and the public service. 


Archbishop Tenison is known to have 
said of Newton, “You know more di- 
vinity than all of us put together.” John 
Locke said of him: “Mr. Newton is a 
very valuable man, not only for his 
wonderful skill in mathematics, but in 
divinity, too, and his knowledge of the 
Scripture, wherein I know few his 
equal.” His personal manuscripts on 
theological matters contain about 1,300,- 
000 words which would take about 6 
months for one to copy. 


His alchemical studies interested him 
during the best part of his years. Ac- 
cording to some of his notations found 
in alchemy texts, it is supposed that 
Newton was already aware of the vast 
energy released by atomic transmuta- 
tions, and of its possibilities for evil. 
One can’t help but be awed with this 
man’s power of intuition. 


Thirsty Town Saved 


Water - short Chanute, JKan., is 
meeting the crisis by re-using 50 to 60 
per cent of its sewage works etHuent, ac- 
cording to Engineering News Record. 
The city’s sewage treatment plant re- 
portedly puts out an effluent of better 
quality than its receiving water. City 
officials credit the plan as a big factor 
in keeping the population of over 10,- 
000 supplied with water. 


Thermometers Refined 

There is no job too big or too small 
for today’s thermometers, reports Pro- 
duct Engineering. The instrument has 
been so refined that it is now possible 
to record the temperature of an ant, 
of the sun’s surface and of a candle 
flame more than a mile away. 


Minutes away from a 


WEALTH 


OF MODERN 
ADVANTAGES— 


e Suburban living and recreation 
e@ Famed New Jersey resorf areas 


e New York City’s scientific, cultural 
and entertainment centers 


e Leading graduate schools 


Federal Telecommunication Laborato- 
ries’ location in Nutley, N. J. isa dream 
spot for young engineers... combining 
country-like work atmosphere, quiet 
suburban living, closeness to the vast 
offerings of the unique New York-New 
Jersey metropolitan area. 

At FTL you work in one of America’s 
great research and development centers 
...on long-range programs... with 
leaders in electronics who are quick to 
recognize ambition and ability. 

FTL’s employee benefits include: 
graduate tuition refund plan; health, 
group insurance and pension plans. 

Listed below are the interesting as. 
signments open at FTL’s East Coast 
Laboratory, Nutley, N. J. 


Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas ® Missile Guidance 
Transistors and other Semiconductor Devices 
Computers * Telephone and 
Wire Transmission Systems 


Opportunities for relaxed living and career- 
building also available at FTL’s West Coast 
Laboratory . . . with openings in Digital 


Computers, Inertial Navigation Systems and 
Infra Red Systems. Write to: 15191 Bledsoe 
St., San Fernando, Cal. 


Federal Telecommunication 
Laboratories || 


A Division of International Telephone 
and Telegraph Corporation 
500 Washington Ave., Nutley, N. J. 


East Coast Laboratory and Microwave Tower 
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Mulling Over 
these Questions 


about your 
First Job? 


Will the 
company 

I choose 
boost my 

‘ professional 
reputation? 


Are the 
assignments 
interesting ? 


Are there 
good men 
/ on the team? 


Does the 
location 
suit a 
modern 
way of life? 


Can I make 
a name for 
myself? 


Check Republic Aviation’s Answers 


REPUBLIC has been pioneering new concepts in aircraft design 
for over 25 years. Our present production plane is the most 
advanced fighter-bomber in the U.S. Air Force—the incredible 
F-105 Thunderchief. Our Guided Missiles Division is investigat- 
ing the upper atmosphere and advanced satellite problems; 
and have created the first portable, inexpensive rocket, Terrapin. 


Our engineers are working ten years ahead... which means that 
every project you’re assigned to is at a research or develop- 
mental level. And you get a crack at responsible assignments 
from the start... modern facilities to test out your ideas...with 
engineering aides to do the routine work. 


Well — for one —there’s Alexander Kartveli, Vice President, Re- 
search & Development, who sparked the Thundercraft series. 
There’s Dr. Theodore Theodorsen, for another — among whose 
accomplishments is the theory of wing-flutter — who heads our 
Scientific Research Group...and there are hundreds of other 
engineers and scientists of major stature. 


You'll live on Long Island with its fabulous beaches and parks 
— less than an hour from New York City’s cultural and enter- 
tainment facilities... giving a man the best combination for a 
well-rounded life...and enough money to enjoy it — coupled with 
a benefit program that’s a model for the industry. 


Only you can answer that...and your talent is the key. But 
everything that is possible for a company to do—for you to 
achieve your maximum potential — REPUBLIC does... including 
attendance and presentation of papers at professional meetings 
and advanced studies at prominent universities and colleges. 


To find out all about our brand new and unique training 


program see the Republic man when he visits your campus. 
Make an appointment now with your placement director. 


or you may address your inquiries to: 


Mr. George R. Hickman 
Engineering Employment Manager 
Farmingdale, Long Island, New York 


SEE FEES E AEs AVIATION 
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The Aristocracy 
of the Engineer 


The following is the text of an ad- 
dress by Henry T. Heald, president of 
The Ford Foundation at the Annual 
Dinner of the Engineers Joint Council 
in the Statler Hotel, New York City. 

Heald, formerly president of New 
York University, has received engineer- 
ing degrees from Washington State Col- 
lege and the University of Illinois. He 
taught engineering and, before going to 
New York University, was president of 
the Illinois Institute of Technology. He 
is a former president of the American 
Society for Engineering Education, for- 
mer vice chairman of the Engineers’ 
Council for Professional Development 
and has also served as consultant to the 
Federal government on technical man- 
power problems. 

You are concerned in this annual 
General Assembly with a __ re-evalua- 
tion of engineering in our society, with 
its place and importance, its opportuni- 
ties and obligations, its impact on na- 
tional and international affairs, and 
their impact on it. 

Now is an appropriate time for such 
a reappraisal. Never before has the en- 
gineer been so concerned about his pro- 
fession. More importantly, perhaps, 
never before have the people of the na- 
tion in general been more concerned 
about engineering. Mainly this is be- 
cause people believe there are not enough 
engineers. 

Among the cries of alarm in our coun- 
try today, few are more shrill and in- 
sistent than those concerning the short- 
age of engineers. Perhaps some of us, 
secretly, feel a small thrill of pleasure 
at this evidence of our value to society. 
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Noted educator, Dr Henry T. Heald evaluates the role of the 


engineer in modern life 


It is something we have been trying for 
years to point out—with appropriate 
modesty and, until recently, with a con- 
spicuous lack of success. 

Now, however, there seems to be a 
convergence of our own strong effort 
to clinch the status of engineering as a 
profession, and the nation’s discovery of 
its overwhelming need for engineering 
talent. We can appreciate the recogni- 
tion, but we cannot be complacent about 
the obligation it imposes. 


Industry Needs Engineers 


Industry’s eager and even desperate 
appeals for engineers of one kind or an- 
other fill a good many pages of our Sun- 
day newspapers. Some employers esti- 
mate they are now spending as much as 
$1,000 in advertising for each engineer 
they recruit. One industrialist, tired of 
competing for engineers, simply bought 
up a company full of them. 

And, if we look over our shoulders at 
Russia, as we do reflexively these days, 
most of us are dismayed to see pha- 
lanxes of engineers, scientists, and math- 
ematicians pouring out of Soviet schools, 
suggesting that our own pre-eminence 
in these fields is sorely threatened. 

William Benton, after his trip to Rus- 
sia, reported that the output of engineers 
in the Soviet Union had increased by 
some 1,300 per cent, a rate of expan- 
sion ten times greater than in the United 
States; and that the number of engi- 
neering graduates from institutions of 
higher learning has more than doubled 
in the last five years, while the number 
here has declined by more than half. 

You are all aware of the many studies 


that have been made and the statistics 
that have been compiled. They are im- 
pressive or frightening, depending upon 
your own viewpoint. The position of 
our nation in a troubled world cannot 
be adequately assessed without an in- 
telligent awareness of Russian plans and 
progress. 

I do not take either our shortages at 
home or the Soviet advances lightly. But 
I wonder whether either problem is 
quite the main problem. 

Our real problem now, as it has al- 
ways been, in medicine, in law, in the 
natural and social sciences, as well as 
in engineering, is to produce an ade- 
quate supply of high quality people and 
utilize them properly. 

By “adequate supply,” I do not mean 
the largest number of engineers we can 
create quickly, but a variable number 
determined by factors which are them- 
selves variable with time, place, and the 
ever-changing needs of our economy and 
of society. 

By “proper utilization,’ I do not 
mean the use of engineers in positions 
which require routine skills that can be 
performed by other more numerous, less 
skilled technicians but in positions which 
demand the highest level of thought, 
ability, and performance of which the 
engineer is capable. 

Neither the shortage at home nor the 
increased output abroad are reasons for 
futile fright. We ought to be concerned 
about engineering numbers and quality 
regardless of what Russia does. We can 
hope that other countries, too, will im- 
prove engineering education, for the 
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emerging, independent, underdeveloped 
countries of the world need all the engi- 
neers they can get. 


Quality and quantity are not mutual- 
ly exclusive terms. Nor should we be 
misled by an involvement with sad sta- 
tistics. We must, I believe, be concerned 
with three continuing efforts: first, to 
utilize better the supply of available 
talent; second, to provide better educa- 
tional erperience for future talent; and 
third, to improve our methods of iden- 
tifying potential talent that might other- 
wise be lost to us and to provide educa- 
tional opportunity commensurate with 
ability. 

Our concern, in short, should be to 
appraise our own needs and_ require- 
ments and, as a profession, to measure 
up to the performance standard the pub- 
lic has a right to expect of us. If, on this 
basis, we wish coincidentally to compete 
with Russia, there will be point and 
purpose to the competition. 


Quality is Goal for All 


My emphasis on quality and on utili- 
zation is not an abstraction or an un- 
attainable ideal. It is a way of saying 
that the evolution of professional stand- 
ards must be shared by many people. 
It must involve parents, who kindle the 
initial flame of interest; the high schools, 
which nurture the love of learning; the 
colleges, where excellence of education 
is the main goal; industry, government, 
and the military services, which are the 
consumers of engineering talent; and 
above all, the members of the profession 
themselves; who set the tone, establish 
the objectives, achieve the perspective, 
and jealously guard and constantly up- 
grade the standards of the profession. 


The professional obligation is par- 
ticularly difficult, for engineers and en- 
gineering organizations contain so many 
different kinds of people who are in- 
volved in tasks that vary greatly. What 
is engineering, anyway? Is it a profes- 
sion? A way of life? Or a conglomera- 
tion of people with somewhat similar 
backgrounds who are employed in a va- 
riety of ways in business, in government, 
in teaching, and in research? 

Today engineering and its subdivi- 
sions and off-shoots are active every- 
where, from planning, production, and 
distribution to highly creative innova- 
tion and research. Activities of engi- 
neers run the gamut from. relatively 
routine, but nonetheless important tasks 
to those involved in the endless search 
along the ever-widening frontiers of 
knowledge. Increasingly, engineers are 
engaged in high level corporate manage- 
ment, and in determining public policy 
in local, national and international af- 
fairs. In this diversity we cannot af- 
ford to forget, or submerge, or lose 
sight of the common concern for excel- 
lence. 
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Engineering in its diversity has  be- 
come somewhat like medicine; that is, 
the majority of its practitioners work 
with the knowledge and use the tech- 
niques developed by others. Relatively 
few engineers are in the research labor- 
atories working on fundamentals, de- 
veloping new principles, testing new 
concepts, solving perplexing basic prob- 
lems, defining new ones. 


Learn Basics 


Without in any way disparaging the 
day-to-day practitioners—the managers, 
operators, the people who keep things 
going—the real and vital need is to find 
and encourage the relatively small num- 
ber of high quality creative people re- 
quired to produce the fundamental 
knowledge that others can apply and to 
supply the leadership which really de- 
termines the character of any profession. 

Furthermore, it is in this area that 
engineering is most inadequate and quite 
unlike medicine. Most of the basic re- 
search in the biological sciences is con- 
ducted in medical schools or in institutes 
associated with medical schools. But the 
bulk of engineering research is con- 
ducted away from the colleges and uni- 
versities. Industrial laboratories draw 
off too many of the good people. We can 
blame this on better salaries, better 
equipment, fringe benefits, or other fac- 
tors; but could it not be also that in- 
centive is lacking for the real pioneer 
mind, that engineering is not suffcient- 
ly fundamental and has not related it- 
self enough to the basic sciences? Per- 
haps our engineering schools have not 
yet fully accepted their role as places 
where new knowledge is to be devel- 
oped. 


Emphasizes Grad Work 


We must put more emphasis on grad- 
uate and post-graduate education and on 
research opportunities for those who 
have the inclination and the ability. The 
emphasis on fundamental knowledge is 
logical and natural in the growth of a 
profession. Unless the supply of funda- 
mental knowledge is constantly replen- 
ished, there is nothing to apply. 

This is a serious national problem. 
Its ramifications are important to our 
economy, to national defense, to the 
welfare of our people. It is a matter of 
high import to our government and to 
many thoughtful citizens. It is a con- 
cern of philanthropic foundations, and 
it is a subject to which the Ford Foun- 
dation will give increasing attention. 

The future of engineering is in the 
pursuit of creative ideas. This kind of 
activity does not come en masse. It 
comes from a handful of men. And these 
must be the quality few. I am reminded 
of an address by the late Grove Pat- 
terson, for many years a distinguished 
Ohio newspaper editor, in which he 
said: 


‘America’s number one need is an 
aristocracy. I believe in the democracy 
of opportunity, but I believe in the aris- 
tocracy of achievement. Thomas Jef- 
ferson and the Declaration of Inde- 
pendence do not support the idea that 
human progress is by way of equality. 
It is by way of quality.” 

In his remarks Mr. Patterson made 
a plea for personal responsibility among 
what he called “the members of this 
new aristocracy.” He listed four essen- 
tial characteristics for them: the capacity 
for thinking, the capacity for a new 
courage, the capacity for great imagina- 
tion, and the capacity for a faith greater 
than they have ever had before. There 


are the essentials also of the aristocracy 


of the engineer. 


The engineer, in considering the fu- 
ture of his profession, should not forget 
that others, too, are concerned about en- 
gineering and about their own futures. 
The humanists are worried about the 
encroachments of science. The liberal 
arts enthusiasts are fearful lest the 
major emphasis shift to engineering and 
science and leave them alone in an edu- 
cational wasteland. 


Engineers Not Narrow 


It would be unfortunate indeed if 
this should occur but it is time, I think, 
to allay once and for all the notion 
that the engineer must be a narrow, in- 
articulate specialist who cannot see be- 
yond his slide rule and is somehow in- 
ferior to his brothers who have sampled 
the liberal arts. It is equally unrealistic 
to assume that every liberal arts gradu- 
ate, just because he is a liberal arts grad- 
uate, is therefore wise and fully edu- 
cated and superior. 


The humanists are just as concerned 
about their future in society as are the 
engineers. J. P. Corbett, the Oxford 
philosopher, has recently said that “‘the 
citadel of the arts has been beseiged and 
infiltrated by forces of a new and alien 


kind.” 


“The great mass of our education is 
going to be scientific, not only because 
we need the research and the applica- 
tions of research but because, if science 
is to be exploited economically on the 
scale and with the vision that is re- 
quired, there must be far more under- 
standing of scientific methods and con- 
cepts than exists at present amongst edu- 
cated people. The arts must therefore 
change, or die.”’ 

Two other quotations by Mr. Cor- 
bett are equally pertinent: 

“Scientific civilization,’ he says, ‘“‘is 
not only revolutionary and brand new, 
it is world-wide, the first civilization to 
be common to every race of man.” 


And again, speaking of Oxford Uni- 
versity and education in general: 


“We should be teaching young peo- 
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ple to think about the world, not to talk 
themselves out of it; to work through 
concrete problems of nature and_ so- 
ciety, not to drop a verbal curtain be- 
tween those problems and themselves.” 


Know Other Fields 


He concludes by throwing out the 
challenge to his fellow humanists to 
change their ways, to take account of 
the scientific world, to combine its values 
with those of the traditional liberal arts 
pattern. I suggest that he has also chal- 
lenged engineers and scientists. For any 
liberally educated person today ought to 
know something about science just as 
any scientist or engineer ought to know 
something about society. Neither can 
be called educated if he is ignorant of 
the other’s field. And any educational 
system for one is inadequate if it takes 
no account of the other. 


The scientist-engineer from now on 
must be a broad, liberally educated per- 
son, capable of examining and evaluat- 
ing the proportions of society as well 
as the riddles of nature, of providing the 
leadership of ideas without which there 
is nO meaningful progress. 

Scientists and engineers, no less than 
doctors, lawyers, or the managers of in- 
dustrial enterprise, need to stand as in- 
telligent, liberally educated men, regard- 
ing their knowledge not as a narrow, 
isolated specialty but as a particularized 
competence which they, in their general 
wisdom, can share with the rest of so- 
ciety. 

The permanent strength of engineer- 
ing lies in its ability to respond to man’s 
hope for a better life. People all over 
the world, who for generations have 
lived in poverty and degradation, are 
crying for technical enlightenment by 
which they can lift themselves from 
misery, realize their dignity as men, and 
by so doing, add also to their spiritual 
stature. 


Society Needs Engineers 


Society needs not only highly quali- 
fied engineers but men of high standards 
and great potentialities of all kinds. No 
degree of specialization is an adequate 
substitute for the broadly cultivated 
mind. Engineering competes with other 
professions and callings for the best. 
Let us settle for nothing less. Let us 
give engineers the best, broadest, most 
liberal education we can devise. Let us 
find ways to inspire them to great ef- 
fort and therefore great accomplishment. 

This will not be easy. It will require 
patience, understanding, and _ intelli- 
gence, and above all, high goals and ex- 
traordinary effort. Bue if we do these 
things, we shall find our shortage of 
engineers less severe and our concern 
for Russian accomplishment less worri- 
some ; and, we shall have made engi- 
neering a better profession and we Fall 
have served society more fully. 
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Contact your Placement Officer for further information regarding interview 
date on your campus or write to one of the above addresses. 
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MAGNETOSTRICTION AND 
MECHANICAL FILTERS 


Radio engineers find a means of achieving selectivity in 


Just as the casual radio listener has 
a problem of selecting his favorite pro- 
gram from the surrounding static, the 
radio designer has a selectivity problem. 
Since the very first days of radio in fact, 
designers have had to devise means to 
achieve sufficient selectivity in filtering 
applications. Some of these are the band- 
pass filter and intermediate frequency 
circuits of Communications receivers. 

As is well known, a chain of cas- 
caded, coupled, resonant circuits will 
produce band-pass action. The maxi- 
mum Q (factor of merit) of ordinary 
LC circuits has a limit at about 200. As 
more LC circuits were cascaded to ob 
tain a band-pass characteristic with steep 
sides and fairly flat top, the loss in the 
resonant elements restricted further cas- 
cading. What was obviously needed was 
a circuit element with a very high Q 
to permit the use of many resonant ele- 
ments. Quartz filters in lattice arrange- 
ments provided the answer. However 
the large size, high cost, susceptibility 
to shock and temperature variation made 
its application in many instances unde- 
sirable. About a decade ago, the idea 
to replace the lumped constant LC cir- 
cuits with distributed constant mechan- 
ical rods, cut to resonate at the center 
of the band-pass frequency in a fashion 
somewhat similar to tuning forks, had 
been introduced. These metallic reson- 
ators could be driven by magnetic ef- 
fects from an electric circuit. 

The advantage of such a procedure 
becomes obvious when the Q of a me- 
chanical resonant rod is inspected. Reso- 
nant rods of aluminum would be the 
unquestioned choice except for their 
large temperature coefficient of  fre- 
quency. “Ni-Span C,” a nickel alloy 
manufactured by the International 
Nickel Co., is now almost universally 
used in mechanical filter applications. 
It has a superior frequency stability with 
temperature variation and a Q on the 
order of 15,000. Such a high Q allows 


lossless filter theory to be used in de- 
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communications circuits 


by Martin A. Planus, M. S., ‘57 


signing narrow bandwidth filters with 
steep sides, flat tops and with many sec- 
tions having low insertion: loss. 


If mechanical resonators will consti- 
tute all or part of an electrical filter 
the question arises how such a metal 
rod could be excited from an electrical 
circuit. A device, called a transducer, 
is needed that will transform the oscil- 
lations in an LC circuit to mechanical 
vibrations in the metal rods. One method 
would be too utilize the piezoelectric 
effect in quartz crystals. The quartz 
crystal could be excited by the voltage 
fluctuations from an LC tank; these 
would make the crystal twist, band, or 
alternately expand and contract. The 
movement in the crystal could then be 
coupled to the resonant metal rods. Fil- 
ters using the piezoelectric transducer 
have been made and tested sufficiently 
to indicate their possibilities, but most 
of the filter work has employed the other 
methods of drive, namely, magneto- 
striction. 

Magnetostriction, which makes pos- 
sible the electrical-to-mechanical and 
mechanical-toelectrical transformation 
of energy in the transducers, is a fairly 
well-known, but rarely used phenom- 


Length of wire 


Magnetic flux 


enon. When a highly magnetic substance 
such as nickel is subjected to magnetic 
flux, the shape and volume will elong- 
ate, twist or bend. The actual amount 
of change is very small, not over one 
part in 20,000, but it is sufficient to be 
put to practical use. 


Fig. | shows how the length of a 
piece of nickel wire varies with its mag- 
netization. The same sort of curve ap- 
plies to other magetistrictive materials, 
such as the ferrites, which are magnetic 
ceramic materials, except that the 
amount of change is different and some 
materials lengthen instead of shrinking 
when magnetized. 

The operation of a magnetostrictive 
transducer is very similar to that of the 
“Class A” vacuum tube audio ampli- 
fier. There a negative biasing voltage is 
applied to the grid, about which the 
input signal swings. If the input volt- 
age is small, the output voltage will be 
a faithful reproduction of the input, 
since the small input voltage was able 
to operate over a straight portion of the 
grid characteristic. This is illustrated in 
igs 2: 

The similarity of Fig. 1 and Fig. 2 
should be examined. In a transducer, a 
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permanent magnet is used to establish 
a bias flux which will shrink the rod 
to half its maximum possible change. If 
the magetostrictive rod is slipped inside 
the L coil of the LC tank circuit, a vari- 
ation of current in the L coil will pro- 
duce a corresponding variation of mag- 
netic flux inside the coil. The rod will 
then expand and contract with the mag- 
netic flux, depending on whether the 
magnetizing effect of the coil opposes 
or aids the biasing field of the perma- 
nent magnet. If the current in the coil 
is alternating, the length of the rod will 
vary proportionately as the frequency of 
the current and thus could drive the 
mechanical resonators. Fig. 3 illustrates 
the operation of a transducer while Fig. 
4 shows the physical arrangement. 


Probably the main objective to mag- 
netostrictive operation is the poor ef- 
ficiency, especially at the higher fre- 
quencies, due to eddy current losses in 
the nickel or one of its alloys, which 
spoil the Q of the driving coil. This 
drawback can, however, he largely over- 
come by employing a material with very 
little loss. 

There has recently become available 
a new group of magnetic materials, 
called ferrites, that are much better 
adapted to magnetostrictive resonator 
use. They have a high electrical resis- 
tivity so that eddy-current losses are 
negligible. Their mechanical Q is of the 
order of several thousand and some are 
strongly magnetostrictive. Their permea- 
bility is usually high and when a ferrite 
resonator is put in a coil it may greatly 
increase the Q of the coil itself and thus 
a very efficient conversion is possible. 


A Simple Mechanical Filter 


In a typical case, the electrical reso- 
nant input circuit of the filter is coupled 
by magnetostriction to the first mechan- 
ical resonant circuit of the filter which 
is then in turn coupled mechanically to 
the next mechanical rcsonant circuit and 
so on to the last mechanical resonant 
circuit which is again coupled to the out- 
put electrical circuit by magnetostriction. 
Thus it consists of three general sec- 
tions; an input transducer, a mechani- 
cally resonant section consisting of a 


number of metal disks or rods, and an 


‘soutput transducer. The mechanical reso- 


nant circuits can be half-wave length of 
a suitable metal while the coupling be- 
tween the mechanical resonant circuits 
can be quarter-wave length of the same 
metal but of a different diameter. 

Since the vibrations in the metal trav- 
el with a velocity which is the same as 
the velocity of sound for the metal, 
fairly small dimensions for the filter can 
ben obtained. A section of a neck-cou- 
pled filter is shown in Fig. 5. It was 
machined to resonate as a center fre- 
quency of 100 kilocycles. Incidentally, 
to obtain a more complete picture it is 
desirable to make use of the fact that 
these filter sections are methematically 
equivalent to electrical filters composed 
of equal length of transmission line con- 
nected by a piece of line of different 
characteristic impedance. Fig. 6 shows 
the electrical filter section correspond- 
ing to Fig. 5. Its tank portions have 
electrical length L1 and characteristic 
impedance Zl, while the connection 
portion has length L2 and impedance 
Lid: 

Design equations for transmission 
lines which are familiar to every stu- 
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dent of Electrical Engineering can now 
be readily applied to the design of a 
mechanical filter. 


Perhaps the simplest filter would re- 
sult if the middle resonator of a three- 
circuit filter is substituted by a single 
ferrite resonator as shown in Fig. 7. The 
only difficulty here is the necessity for 
eliminating any appreciable direct cou- 
pling between coils by way of the fer- 
rite resonator, which acts as a core com- 
mon to the two coils. The effects of 
stray input-output coupling is to cause 
a flaring of the skirts with a subsequent 
loss in selectivity. External coupling is 
eliminated by proper shielding of the 
input and output terminals. This is done 
by using a resonator several half waves 
long and putting a copper tube over the 
middle part, as shown by the dotted 
lines. Fig. 8 shows the measured curve 
of output voltage of a filter employing 
a torsion (mode of vibration; will be 
discussed later) ferrite 1% inch in di- 
ameter and three half-waves long. 


Filter Types and Mode sof Vibration 


Present electromechanical filters are 
of the band-pass type that cover the fre- 
quency range of 50 to 600 kilocycles. 
A multitude of mechanical configura- 
tions and modes of vibration are pos- 
sible which would provide filters having 
certain band-pass characteristics. The re- 
sults of theoretical and practical investi- 
gations have produced two filter types 
which are not only simple in design but 
lend themselves to quantity production. 
These are referred to as the slug-cou- 
pled longitudinal vibrating filter and the 
neck-coupled torsional vibrating filter. 


The slug-coupled filter consists of 
small diameter resonator and large di- 
ameter couplers as shown in Fig. 9a. It 
is designed to operate in the longitudin- 
al mode (Resonators vibrate with mo- 
tion parallel to the long axis of the 
filter.) The thin resonators are equiva- 
lent to tuned circuits where as the 
heavier slugs are equivalent to mutual 
inductances (the mechanical equivalent 
of inductance is a moving mass.) Thus 
the entire filter acts as a chain of mutu- 
ally coupled resonant circuits in cas- 
cade. 
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Fig. 9b shows a neck-coupled filter. 
In this case, large diameter resonators 
and small diameter couplers are used. 
This configuration is designed to oper- 
ate in the torsional mode. At resonance 
one end vibrates in rotation about the 
axis in the opposite direction to the mo- 
tion of the other end. The large resona- 
tors or tuned circuits are coupled by 
thick necks or springs. The necks can 
be thought of as capacitors, since the 
mechanical equivalent of a capacitor is 
a spring or a flexible beam. We then 
have a filter which acts as a chain of 
capacitively coupled resonant circuits in 
cascade. 


Design Considerations 


Again referring back to electrical fil- 
ter theory, we find that the coupling 
coeficient between resonant sections de- 
termines the band-width of the filter. 
For ease of construction the coupling 
between stages of a multi-section filter 
should be the same. If this is the case, 
the fairly simple Campbell design equa- 
tion, for electrical filters can be ap- 
plied. Thus, in designing the multi-sec- 
tion filter to give a Campbell response, 
we obtain excellent skirt selectivity plus 
simplicity of fabrication. Simplified de- 
sign equations for the Campbell response 
are available in the literature and are 
used to design both longitudinal and tor- 
sional mode filters. 


Steepness of the skirts is determined 
by the number of mechanical resonant 
sections in the filter (however the in 
setion loss in db’s is also directly pro- 
portional to the number of sections). 
Typical selectivity curves for a seven- 
section and Be nine-section filter are 
shown in Fig. 10. The seven-section de- 
sign has a 6- 7 Ge een of 3.4 kilo- 
Gales and a 60-db bandwidth of 6.3 
kilocycles. The ratio of these bandwidths 
or shape factor is 1.85 to 1. For the 
nine-section model, the 6-db bandwidth 
is 3.0 kilocycles, and the 60-db band- 
width, 4.5 kilocycles. This gives a shape 
factor of 1.5 to 1. A greater number 
of resonators would produce even steep- 
er skirts. 


The villain in a Campbell designed 
filter is the ripple on top of the band- 
pass characteristic. This is caused by re 
flections from the end-resonator. From 
transmission-line theory we know that 
such reflections can be avoided by term- 
inating the filter in its characteristic 1m- 
pedance. The least satisfactory thing 
about mechanical filters is that their 
characteristic impedance is not constant 
over the pass-band. Therefore with any 
one termination the output will consist 
of a series of peaks with deep valleys 
between. For most applications, ripple 
amplititude must be 3-db or less. Some 
form of damping is required to lower 
the Q of the end-sections to cause at- 
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tenuation so that reflections from its far 
end are substantially damped out by the 
time they are reflected back to the pick- 
up point. Where the Q of the end sec- 
tions cannot be reduced easily electri- 
cally as by paralleling the output LC 
sections with resistance, it can be damped 
mechanically by attaching mass, usual- 
ly in the form of a long piece of wire 
with chosen diameter to take away vi- 
bration energy at the rate necessary to 
bring the Q down to the desired value. 
For compactness, the wire can be coiled 
up, providing the coil circumference is 
large compared to the wave length of 
the vibration waves travelling along the 
wire. 

In concluding this article a multi-sec 
tion meen anieail filter will be described. 
For illustration purposes let’s choose 
a filter operating in the torsional mode 
but driven by a transducer whose fer- 
rites operate in the longitudinal mode as 
shown in Fig. 11. This torsional neck- 
and-slug type filter employes longitudin- 
al vibrating ferrites attached tangential- 
ly to the resonator thus driving them 
in the torsional mode. The AC field, 
together with the DC bias from the 
permanent magnet, causes the transducer 
rod to become longer and shorter, there- 
by exciting the torsional resonator. The 
output transducer operates similarly, ex- 


cept that here the torsional resonators 
drive the ferrite rod which induces an 
AC signal in the output coil. The out- 
put has now the desired band-pass char- 
acteristics and can be further amplified 
as needed. Fig. 12 illustrates a commer- 
cially available mechanical filter manu- 
factured by the Collins Radio Co. 
Mechanical filters were first presented 
as a practical radio component nine years 
ago. In addition to providing improved 
performance, they have introduced a new 
concept in communication system de- 
sign. An entirely new approach to the 
attainment of selectivity is presented 
using. resonant mechanical elements 
rather than tuned electrical circuits; the 
mechanical filter gives a close approach 


‘to the ideal rectangular selectivity curve. 


Candles Burn Low 

The candlemaking business just isn’t 
what it used to be. That was the con- 
clusion of the Standard Oil Company 
of Indiana when they dropped out of 
the industry this month, reports Chemi- 
cal Week. With the departure of the 
last oil company from  candlemaking, 
the $20 million market is now spread 
thinly among some 100 manufacturers. 
About 90 per cent of the candles pro- 
duced today are for church and home 
use. 
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the October Reader's Digest, are 

revolutionizing the feeding of youngsters. 
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tem for Gerber's new plant, where 500,000 jars 
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pany, Frick Dis- 
tributors at Buffalo. 


The Frick Gradu- 
ate Training Course 
in Refrigeration and 
Air Conditioning . 
operated over 30 
years . .. offers a 
career in a growing 
industry. 
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Biggest, Lightweight Building 

Under construction in New York 
City, a $5-million luxury apartment 
house will reach 22 stories and become 
the country’s tallest, lightweight rein- 
forced concrete building, reports Engi- 
neering News - Record, McGraw-Hill 
publication. Both column and slab con- 
crete contain expanded-slag aggregate. 
The lightweight material lowers con- 
crete weight from 150 pounds to about 
108 pounds per cubic foot. 


Manhattan Under Cement 

To get a non-statistical idea of the 
size of the new highway building pro- 
gram, some comparisons were worked 
out by the McGraw-Hill Department 
of Economics. 

Just the aggregates that will go into 
base course construction, they estimate, 
would form 500 conical piles, each the 
size of the largest pyramid, Cheops. 
With the paving material needed, it 
would be possible to bury all Manhat- 
tan under a 17 foot layer of concrete 
and asphalt. 


Volcano’s Power Harnessed 

An Italian volcano has been harnassed 
to generate power and supply sulphur, 
according to Chemical Week. Steam 
from a volcano at Larderello is passed 
through dry boxes to remove carbon 
dioxide and hydrogen sulfide. The sul- 
fide is then broken down to sulphur. 
The station generates 260,000 kw., and 
about 30 tons of sulphur are recovered 


daily. 
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Big Ten vs. Ivy 


An article on the large mid-western 
state universities appears in the March 
of Holiday magazine. 

The article is a retort to one pub- 
lished over a year ago in Holiday en 
titled “The Natural Superiority of Ivy 
League Colleges.” Engle analyzes cri- 
ticisms leveled at the state university in- 
cluding the exercise of tight legislative 
control, the over-emphasis on athletics, 
and the large number of inferior stu- 
dents. [Engle states these criticisms are 
not all valid but does see one basic flaw 
in the development of mediocrity. “Yet 
anyone who wants it can get an educa- 
tion at a state university equal to the 
capacity of his mind,” he writes. 


issue 


The author quotes Harvard’s distin- 
guished Crane Brinton as remarking 
that the purpose of education is not only 
to pursue knowledge but to vitalize the 
whole of American society. ‘This,” 
claims Engle, “is one of the functions 
of the Big Ten.” 

He reveals areas in which he feels the 
Big Ten can rub the uptilted Ivy 
League nose in the poison ivy. Mention- 
ing well-known men in both the arts 
and sciences who are products of the 
mid-western campus, he observes: “The 
Big Ten has unrivaled supremacy in the 
development and appreciation of the 
arts. Not in the Ivy League, not in Eng- 
land, or on the continent had the no- 
tion of painting pictures, writing plays, 
composing music and creating poems 
ever before been accepted as a natural 


part of education.’ Engle also praises 
the Big Ten’s recognition of the fact 
that women are here to stay. “And to 
stay,’ he adds, ‘“‘as close as possible.”’ 


World’s Highest Earthfill Dam 


Work on Swift Dam — to be 510 
feet high and the world’s highest earth- 
fill structure — is slated to begin some 
time in December, states Engineering 
News - Record, McGraw-Hill publica- 
tion. Swift Dam will be a rolled struc- 
ture containing 15 million cubic yards of 
rock and earth stretching 2,100 feet 
across a gorge in the Cascade Moun- 
tains, about 45 miles north of Portland, 
Ore. 


Soviet Atomic Battery 


The Russian newspaper, ‘“‘Moskov- 
ski Komsomcets’”’ has reported that So- 
viet scientists are working on an ‘‘atomic 
battery” to power automobiles and mo- 
torcycles, says Electrical World. The 
paper said such a battery, filled with 
strontium, had been created, but that it 
was too weak to move a bicycle. How- 
Ever. , Russian scientists are w orking ona 

“more powerful” battery, and claim it 
will be on the market “within the next 
few years.” 


Pocket Size TV Camera 

A pocketsize live television camera 
has been developed for military airborne, 
mobile, and field closed-circuit TV ap- 
plications. 

The ultra-miniature TV camera was 
made possible by a new design approach 
which combines transistors, specially de- 
veloped transistor circuitry, and a new 
RCA half-inch vidicon camera tube. 

The pocket-size TV camera weighs 
less than a pound and measures only 
17% by 236 by 4% inches; yet surpass7s 
standard itor type industrial TV 
cameras in sensitivity. Used with an 
F-1.9 lens, it requires only 10 foot can- 
dles of scene illumination for clear, con- 
trasty pictures. 


SONS 


Pocket size live TY camera, built 
around transistors and _ half-inch 
vidicon camera tube. 
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Engineers’ English 


English is the most valuable course 
of study in the average college curricu- 
lum both to a business career and to 
the enjoyment of leisure time, according 
to a survey just completed by the Gen- 
eral Electric Co., of more than 13,000 


of its college graduate employees. 


Dividing the employees polled into 
the broad categories of engineering and 
non-engineering graduates, the company 
found that non-engineering respondents 
placed English first on the list of sub- 
ject areas that contributed most to ca- 
reer success, while engineering respond- 
ents placed it second only to mathe- 
matics. Both groups voted English liter- 
ature the most important subject for 
leisure time activities. 


In addition to English communica- 
tion (both written and oral) and mathe- 
matics, both groups cited physics and 
economics as important to career suc- 
cess. These four subjects were consid- 
ered to be of extreme value regardless 
of the respondent’s academic background 
or type of employment. 


The survey revealed the least valu- 
able subject areas, judged from a career 
standpoint alone, included history, for- 
eign language, miscellaneous sciences 
(biology, botany, geology, etc.) and cer- 
tain social sciences. Some indication was 
offered that techniques of teaching cer- 
tain courses left much to be desired, 
particularly in the social science area 
where attention was often directed to 
theory at the expense of practical appli- 
cations. 

Following English literature in contri- 
bution to leisure time, both groups cited 
the value of history, science and engi- 
neering, economics, physics, mathematics 
and philosophy. Liberal arts graduates 
tended to indicate a greater breadth of 
“value courses” in the non-science areas. 


The survey showed that approximate- 
ly 90 per cent of the respondents earned 
some portion of their collegiate expenses 
and that of these more than two-thirds 
earned at least half of their expenses. 
Just over a quarter of the respondents 
signified they had received some form of 
scholarship aid. 


“With this personal background, it is 
not too surprising that the respondents 
were overwhelmingly in favor of stu- 
dents with financial problems earning 
their own way,” Patrick said. 

Engineers indicated that they partici- 
pated quite heavily in extra-curricular 
activities, even more so than did the 
liberal arts graduates. Those who did 
not participate generally were prevented 
by financial problems demanding a 
heavy outside work load, full-time em- 
ployment causing attendance at night 
school, or nearly marriage and its at- 
tendant responsibilities. Athletics, social 
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groups and professional associations 
were the most important types of out- 
side activity enjoyed. 


“As to the value of such pursuits in 
building a later life career, some 70 
per cent of the engineers felt that cer- 
tain beenfits were realized as compared 
to 65 per cent of the liberal arts gradu- 
ates. Particular mention was made of 
activities such as offices held in social 
fraternities and professional organiza- 
tions,” Patrick said. 


The results of the study strongly 
pointed up the general satisfaction of 
most alumni with their alma maters. 
Three-quarters of the liberal arts gradu- 


ates would choose the same college if . 


they had the opportunity of college 
choice again. Engineers were even more 
satisfied, as almost 85 per cent indicated 
the same choice would be made again. 


“Tt was very evident that whatever 
dissatisfaction with the college chosen 
was reported could be attributed pri- 
marily to the impact of financial con- 
siderations on the selection process. 
Those who attended evening programs 
or colleges near home for living-cost rea- 
sons would probably not make the same 
selection if they could afford something 
else,” according to Patrick. 


Prop-Jet Engines 


The Lockheed Electra’s prop-jet en- 
gines are so eager to fly that they can’t 
wait for the airplane to be finished. 


An Allison 1-56 engine, military ver- 
sion of the Model 501 D-13s which will 
power the Electra—and 75 per cent 
identical—has “flown” more than 600 
hours of simulated airline operations. It 
is logging 15 added hours a day in a 
rugged endurance program designed to 
exceed requirements of normal commer- 
cial flight schedules. 


Mounted on an indoor test stand at 
the General Motors Allison Division 
main Indianapolis plant and turning an 
Aeroproducts propeller, the engine 
“flies” schedules submitted by three 
major trunk airlines, with trips of 52 
minutes, 2, + and 6 hours. “Flights” in- 
clude starting, taxi, takeoff, climbout, 
cruise, letdown for landing, propeller re- 
versal and a shutdown period of 20 min- 
utes while “passengers” unload. 


Low Cost Chopper 


The U.S. Army will throw a major 
challenge at the helicopter industry next 
year by means of a design competition 
for an helicopter with a price tag in 
the $10,000 range, announces Aviation 
Week, McGraw-Hill publication. The 
new aircraft must be simple and small, 
and designed to cost a third of the price 
of present observation helicopters. 


, 


Nitrogen Generator 


A nitrogen generator with a wide 
controlled-hydrogen-content range has 


been developed by Baker & Co. 


Metal, electrical, chemical, food, syn- 
thetic-fiber and petroleum-products man- 
ufacturers can use this ‘‘Nitroneal” gen- 
erator to produce oxygen-free nitrogen 
from ammonia in their own plants at a 
cost many times less than that of nitro- 
gen purchased in cylinders. 


Because the reaction is exothermic, no 
external heat is necessary, eliminating 
the expense of replacing burnt-out heat- 
ing elements periodically. 

Its platinum catalyst has an indefinite 
life, unlike the nickel catalysts used in 
conventional dissociators. 


Fully automatic, it requires no main 
tenance and can be operated by a single 
unskilled worker attending the apparatus 
only one-half hour per day. 


Tiny Power Source 


General Electric announced that it 
is in pilot production on a tiny new 
power source, only 1/35 the size of a 
common flashlight battery, but with 60 
times the voltage of such a battery. 


Designed for highly-specialized uses 
requiring small size, long life, and high 
voltage output, the new cylindrical, one- 
inch-long battery has a projected life of 
over 20 years. 

It can be a new power source in such 
equipment as remote fire and radiation 
warning devices, deep well survey equip- 
ment, and electronic instruments. 

The new battery produces 95 volts. 
It weights less than one fifth ounce and 
is less than one-third inch in diameter. 

It contains 127 hair-thin discs, of sil- 
ver and copper compounds and carbon, 
stacked tightly within the case. 


Closed Circuit TV 


A new application of closed-circuit 
television that provides immediate com- 
parative data of chemical activity within 
live normal and cancer cells was re- 


ported by RCA. 


The ultraviolet TV system is being 
used with a high-power microscope and 
an electronic oscilloscope to obtain direct 
observations and oscillographic measure- 
ments of the metabolism of living cells. 


The RCA ultraviolet closed circuit 
TV system makes it possible to obtain 
quick and accurate measurements of ul- 
traviolet absorption in healthy and ab- 
normal cells. The ultraviolet TV cam- 
era tube sees more than the eye can dis- 
cern when living cells are illuminated 
with visible light. The direct oscillo- 
graphic analysis and record of any part 
of the object-image provides immediate 
comparative data. 
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No Critical Construction 
Engineer Shortage 


There is no critical shortage of engi- 
neers today in construction—America’s 
largest industry. 

There is a shortage, to be sure, but 
it is small and can be directly attributed 
to inefficient usage of available engi- 
neers and to job turnover. The quali- 
fied manpower is available; it just has 
to be channeled properly. 

According to a special report appear- 
ing in’ Engineering News-Record, it 
would appear that the solution for what- 
ever shortage does exist rests solely in 
the hands of management within the 
construction industry. 

Much engineering talent is being 
wasted, the magazine reports, adding 
that though engineering management 
has modernized its equipment it too 
often has continued to employ the engi- 
neer in traditional, outmoded functions. 
But the shortage is not so serious that 
it cannot be outstripped by increased 
productivity, which it is management’s 
responsibility to generate, the magazine 
says. Using more technicians in non- 
professional-level jobs, upgrading engi- 
neers in position and salary, organizing 
staffs to utilize available talents better, 
and seeking new operational methods 
and putting them to use represent pos- 
sible solutions to the problem, it is re- 
ported. 

Turnover is a major problem in en- 
gineering firms and construction com- 
panies. Such turnover can never be 
licked entirely, but it could be reduced, 
the magazine argues. The lack of fringe 
benefits, menial work, inadequate pay- 
scales, and lack of permanency when 
companies hire for peak work-load _ pe- 
riods prompt engineers to change jobs 
more frequently. 

One of the brightest hopes for a 
partial solution to the employment turn- 
over in engineering is an educational 
phenomenon that has boomed within the 
past decade—the two-year college known 
as a technical institute or community 
college. Such institutions include New 
York Community College, of Brooklyn, 
and New England Technical Institute, 
of Providence, R. I. 

At these schools, the student is trained 
in basic field, offce and business pro- 
cedures. He learns estimating, survey- 
ing, drafting, steel and reinforced con- 
crete detailing and gets a knowledge of 
the strength and use of building mater- 
ials. To round out his studies and pro- 
vide a background for future responsi- 
bility, he takes several English and _so- 
cial science courses. 

Once the two-year graduate is fully 
recognized as an essential assistant, en- 
gineers will be upgraded, turnover prob- 
lems will be alleviated and the drifting 
of engineers will be decreased, the 
magazine reports. 
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BUILT-IN TEST PANEL (shown on Redix computer) permits on-the-spot test- 


ing of plug-in components to assure peak efficiency in operation at all times. 


Air Force Computer 

A new Readix Decimal Electronic 
Digital Computer, was delivered to the 
Air Force Armament Center of the Air 
Research and Development Command. 
The installation was made at the Data 
Reduction and Research Branch of the 
Ballistic Test Facility in Pasadena, Cal. 

By way of background, the Precision 
Bombing Range, does experimental and 
development testing of aerial bombs and 
munitions. Optical and electronic instru- 
ments designed and manufactured for 
the range, obtain accurate data of bomb 
trajectory. Space measurements are ac- 
curate to .O1 of one per cent, and time 
measurements to .QO1 seconds. Data 
gathered from the test bombing runs 
are sent to the Ballistic Test Facility, 
Data Reduction and Research Branch. 

Harvey Fierstein, the Director of Op- 
erations of the Data Reduction and Re- 
search Branch, stated that “with the 
Readix Computer, we will now be able 
to process data much faster, with a 
notably higher degree of accuracy ai 
substantially lower cost to Air Force.” 
Mr. Fierstein further reported that the 
availability of the Readix Computer will 
facilitate a 300% increase in the speed 
of reducing the precision bombing re- 
ports which are so vitally needed. 

The Ballistic Test Facility operates 
and maintains a bombing range at Ed- 
wards Air Force Base. The most mod- 
ern photographic, electronic and survey- 
ing instruments are employed to make 
precise measurements and recordations 
during test drops. This raw observation 
data is analyzed and measured by trained 


mathematicians and technicians, using 
highly accurate semi-automatic film read- 
ing devices. The readings thus made are 
automatically recorded on paper tape by 
utilization of specially designed punches. 

The Readix Computer will serve as 
the nucleus of the data reduction and 
research program. The paper tape on 
which the film measurements are 
punched, will be fed into the compute~. 
The Readix will then automatically 
compute t 1m e—position—velocity—ac- 
celleration data, which will accurately 
describe the performance of the unit 
being tested. Whereas by hand comput- 
ing, it formerly took as much as a week 
to reduce a round of data, the advance 
design of the Readix will accomplish ll 
the requisite computations in approxi- 
mately one hour. After the computations 
have been thus completed, they wil! he 
tabulated, reviewed and transmittel to 
receiving agencies at Eglin Field, I'Jor- 
ida, and Wirtland Air Force Base, Al- 
buquerque, New Mexico and other Air 
Force Agencies, which will then utilize 
the data for formulation of bombing 
tables and preparation of test reports. 

When queried about the features 
which he most preferred in the new 
Readix, Fierstein expressed a partiality 
to the feature of automatic  ficating 
point which simplifies programming by 
25%, and to the internal deciral mode 
of operation which is of inestimable aid 
in the debugging of new routincs. He 
also expressed satisfaction with the one- 
word output buffer which permits the 
machine to continue computation during 
the read-out cycles. 
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Graduates in engineering, physics, 


applied math., allied sciences: 


You can do much better 


than a “standard” career today! 


Careers, like cars, come in various models. And now- 
adays such things as security, adequate compensation, 
vacations-with-pay are not ‘‘extras’’ any more—they’re 
just ‘“‘standard equipment’’! 


As an individual, 
you decide whether 
you want white wall 
tires or maybe a 
sportscar. You 
should do no less 
in choosing where 
you want to work. 
At North American, 
fringe benefits are 
second-to-none; 
but you can get 
much more than that. Such extras as creative work, 
advanced technology, latest facilities to implement 
your work—these all add up to rewards an ordinary 
job cannot give. You'll work with men of high profes- 
sional standing. Your personal contribution will earn 
quick recognition. 


MISSILE DEVELOPMENT 


It will be worth your while personally, as well as 
financially, to find out about the extras that go with 
a position in any of these four pioneering fields. 


MISSILE DEVELOPMENT ENGINEERING 

The SM-64 Navaho Intercontinental Missile is only one 
of the projects here. You can well imagine the exacting 
standards of the 
work, the quality of 
the facilities, the 
caliber of the men. 
Here you will deal 
with speeds well 
up into multiple 
Mach numbers, 
encountering phe- 
nomena that were 
only being guessed 


at a few years ago. AUTONETICS 


AUTONETICS DIVISION—Automatic Controls Man Has 
Never Built Before. 


The techniques 
of Electro-mechan- 
| ical Engineering 
_ reach their ulti- 
_ mate efficiency in 
~ their application to 
missile guidance 
— systems, fire and 
; flight control sys- 
i tems, computers 
and recorders. You 
will explore, study, 
test, develop and produce apparatus that can extend 
or supersede the human nervous system. 


ROCKETDYNE DIVISION — Builders of Power for Outer 
Space. 

If you like challenging work, the large liquid-propel- 
lant rocket engine is your field. This Division operates 
the biggest rocket engine workshop in the Free World: 
the Rocketdyne 
Field Test Labora- 
tory in the Santa 
Susana Mountains. 
The engineers and 
scientists say they 
meet more differ- 
ent phases of work 
in a week here than 
in a year of ‘‘con- 
ventional” practice. * 


ATOMICS INTERNATIONAL 


ROCKETDYNE 


ATOMICS INTERNATIONAL — Pioneers in the Creative 
Use of the Atom. 


At this Division you will see a new industrial era tak- 
ing shape, and play your part in putting the peaceful 
atom to work for mankind. Nuclear Reactors of various 
Kinds, for both power and research applications, are 
designed and delivered to order by Atomics Interna- 
tional. With many “‘firsts’’ to their credit, these dedi- 
cated men continue to spearhead the progress in this 
exacting field. 

For more information write: College Relations Repre- 
sentative Mr. J. J. Kimbark, Dept. 991-20 Col., North 


American Aviation, Inc., Downey, Calif. 
A\ 
ic. ZNA 
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NEWS AMONG 
THE PROFESSION 


How's the job and salary standings? 


Are engineers happy? 


Many engineering students are quite 
unaware of what events are taking place 
in the outside world that affect the en- 
gineering profession. Things such as en 
gineers’ unions, dissatisfaction over sal- 
aries, etc., are heard only by rumor. To 
help give the undergrad’s a bird’s eye 
view of what’s happening to their pro- 
fessional brothers, we shall try to in- 
clude a summary of events within the 
last month which affect the world of 
engineers and engineering. 


One of the major beefs by engineers 
has been the fact that although they 
have relatively high starting salaries, 
their salary increases do not keep up 
with those of other professions. Accord- 
ing the 11th Annual Report, “Trends 
in the Employment of College and Uni- 
versity Graduates in Business and In- 
dustry, 1957,” by Frank S. Endicott, 
director of placement at Northwestern 
University, the largest demand and 
highest starting salaries for the 1957 
college graduates is for engineers. 

A survey of over 200 companies in- 
dicates there will be an attempt to hire 
about 35% more engineers than last 
year, and that the average starting sal- 
aries for engineers will be $433 a 
month. The 1956 average starting rate 
was $415 compared to $383 for all 
other fields. However, engineers fall be- 
hind other fields as experience is gained. 

After three years experience, salary 
scales are as follows: Engineering: 
$527; accounting, $491; sales, $498; 
general business, $478. 

After five years experience: Engineer- 
ing, $592; accounting, $549; sales, 
$599; general business, $556. 

After seven years experience: Engi- 
neering, $650; accounting, $630; sales, 
$700; general business, $640. 

After ten years experience: Engineer- 
ing, $740; accounting, $778; sales, 
$826; general business, $768. 

The findings also disclose the most in- 
teresting point that there does not ap- 
pear to be much relationship to higher 
starting rates against filling personnel 
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needs. Respondents were asked whether 
starting rates were increasing last year 
after the interviewing season began, and 
whether or not they met all of their 
needs last year. In engineering, of 81 
companies which raised their rates, 10 
met their needs. The report did not in- 
dicate, however, any disparity in the 
starting rates before they were raised 
nor the extent of the increases. 

Of the companies surveyed, 7,410 en- 
gineering graduates were hired last year 


and 10,120 will be sought in 1957. 


Final Score 


Here are the latest figures on engi- 
neering graduates and enrollments in 


1955-56 and 1954-55. They are taken 
from the Engineering and Scientific 
Manpower Newsletter. The actual 
count is over 10% short of the pre 
dicted figure and considerably below the 
conservative estimate given earlier by 
the group. 


If the number of graduates was lower 
than anticipated, there is cause for both 
satisfaction and concern in rising enroll- 
ments. Attrition 1s high, to be sure, as 
may be seen by comparing the freshman 
class of 1954-55 with the sophomore 
class of 1955-56, (the boys just drop by 
the wayside.) The Office of Education 
estimates that only 57% of those who 
enter engineering courses complete them 
and obtain the bachelor’s degree. Apply- 
ing the formula to this year’s freshman 
class, we may expect graduations to 
reach 44,000 in June 1960, if there is 
no deterioration in the quality of engi- 
neering students. 


The cause for concern lies chiefly in 
the apparent limitations of our educa- 
tional facilities. Already many schools 
are reportedly fllled to capacity. Studies 
last year gave some hational form to the 
rapidly developing engineering faculty 
problem. The major problem is no 
longer one of student recruitment but of 
educational quality all along the line 
and the provision of adequate facilities 
and faculty for higher education in en- 
gineering and science. 


Breakdown of Degrees 


Enginee ring Degrees 


1955-56 1954-55 
26,506 BeSe 22,589 
4,705 M.S. 4,379 
610 Ph.D. 599 
1956-57 Enrollments 1955-56 
77,738 lst Year 103 BAS 
55, 767 2nd Year 50,841 
44,610 Srd Year 39,377 
37,571 4th Year 31,300 
1,387 Sth Year, Regular 1,358 
1,838 Sth Year, Co-op 1,450 
32,210 Cther 27,297 
251,121 Subtotal 221, 448 
Be lxa8) MeS. Graduate students 18,482 
3,402 Ph.D. Graduate students 3,163 
277,052 Total 243,093 
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Are MEs Being 
Trained Correctly ? 


(From an American Society of Tool 
Engineers survey) 


Perhaps no single subject is currently 
more in the headlines of today’s news- 
papers than Education—its problems, its 
shortcomings and its future. Much has 
been written of the serious shortage of 
engineers and the fact that too few high 
school graduates are choosing engineer- 
ing as a profession. 

This is definitely a serious problem ; 
one that should and is receiving prompt 
attention. What is even more serious, 
however, is the fact that the present 
training engineers are receiving in col- 
leges and universities is completely un- 
suited to prepare them for their on-the- 
job responsibilities after graduation. 


1 of 3 in Manufacturing 


One out of every three mechanical 
and industrial engineering graduates is 
being, or will be, assigned manufactur- 
ing engineering responsibilities. This is 
a fact. Yet, the number of courses of- 
fered in this field in most colleges and 
universities today is virtually non-exist- 
ent. This, too, is a fact. 

The following alumni-industry  sur- 
veys, conducted by the National Educa- 
tion Committee of the ASTE, were de- 
signed to assist educators in_ realistic 
planning of engineering courses to better 
meet industry’s needs. They show where 
graduates are employed, in what areas 
more training is needed and how present 
curricula can be changed to better meet 
actual job industry requirements. 

Two separate mail surveys were con- 
ducted to provide information necessary 
for this study. The first, an Alumni 
Survey, was conducted among the alum- 
ni of University of Michigan, Lehigh 
University, Purdue University, Univer- 
sity of Tennessee and University of 
Texas. The alumni of 1950-52 mechan- 
ical and industrial engineering classes 
were chosen for this survey, since they 
represented the most recent graduates of 
college training programs who had com- 
pleted training programs in industry and 
been assigned to specific projects and 
responsibilities. 

Mechanical and industrial engineers 
were selected for the survey, since en- 
gineers receiving this type of college 
training are the ones most often placed 
in positions of manufacturing responsi- 


bility. 
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The second survey, an Industry Sur- 
vey, was conducted to provide a check 
on the accuracy of the results of the 
Alumni Survey. Information regarding 
the work assignments and responsibilities 
of 1952 ME and IE 
requested from 1,050 companies. These 
companies were carefully chosen to pro- 
vide an accurate overall industry picture. 


Results showed 25.5% in Manufac- 
turing Engineering, 17.0 in Product De- 
sign; 12.5 in Sales; 10.9 in Research; 
8.7 in Maintenance; 8.6 in Administra- 
tion, 5.5 in Heat-Power and 11.4 in 
Other fields. 


This survey clearly indicates the 
growing importance of manufacturing 
engineering and the increased emphasis 
on this field of activity in industry. This 
trend could be anticipated because of the 
phenomenal growth of automation, auto- 
matic machinery generally and appro- 
priations for tooling and_ production 
equipment in recent years 


Thus, a whole new area of engineer- 
ing responsibilities has been opened up 
which industry will only entrust to 
technically qualified personnel. 

The increased importance of sales and 
research activities as field of work for 
graduate engineers is another salient fact 
apparent. In general, the percentages for 
research were higher for mechanical 
than for industrial engineers. By con- 
trast, the industrial degree holder 
showed slightly more activity in sales 
than the mechanical. 


Diversity of Jobs 


A wide variety of activities was in- 
cluded in the “other” category. The 
diversity of occupations gives evidence 
to the general impression that engineer- 
ing training provides a background for 
successful activity in many fields of en- 
deavor. Present occupations range all 
the way from other engineering fields 
to law, medicine and teaching. 

To check on the accuracy of the 
Alumni Survey an additional survey 
was conducted in industry. Information 
regarding the work assignments of 1952 
ME and IE graduates by 1,050 com- 
panies was compiled. These companies 
were divided into nine groups based on 
the number of employees the company 
employed. 

The basis for selected companies from 
which the sample was taken was: 


graduates were ° 


1. All corporations in metalworking 
with two or more plants. 


All corporations in metalworking 
trades employing 500 or more. 


3. All tool and die plants employing 
50 or more. 


4. All foundries employing 75 or 
more. 


5. All machine tool manufacturers or 
rebuilders. 


6. All steel, iron, copper, brass, alum- 
inum, zinc, titanium or other commer- 
cial metal producers. 


Percentages show 37.0% in Manu- 
facturing; 33.1 in Design and Develop- 
ment; 14.2 in Sales; 8.9 in Research; 
and 6.8 in Other activities. 


~ When allowances are made for the 
limited number of job functions listed 
in the Industrial Survey compared to 
the Alumni Survey, (Administration, 
Heat-Power and Maintenance groups 
were classified in with Manufacturing, 
Design and Other categories) the data 
obtained from the two surveys show a 
high correlation. For examples, values 
for the Sales category are 12.5 in the 
Alumni Survey and 14.2 in the Industry 
Survey. The Research category percent- 
ages were 8.9 versus 10.9 per cent. 


Job Breakdown 


In every instance, Manufacturing 
proved to be the most-assigned activity 
with Product Design, Research, Sales 
and Administration next in order of im- 
portance. Heat-Power work, traditional 
academic favorities, lagged far behind 
as assigned activities in today’s industry. 


These results also confirm the. find- 
ings indicated by a previous ASTE 
survey made nearly three years ago in 
1953. This survey disclosed that of 142 
engineering schools, enly 36 offered 25 
or more credit hows in tool’ ‘and pro- 
duction engineering subjects’ and_ sev- 
eral offered none. 


The growing importance of manu- 
facturing engineering in industry is 
clearly indicted) Moreover, an increase 
in the number of technically trained 
men to be used in the category of manu- 
facturing processes can be predicted as 
a definite trend from the data. 

It was felt that results confirmed 
the accuracy of statistical methods used 
for the survey. Because of individual 
requirements and_ variations between 
schools, however, it is suggested that 
additional surveys of this type can be 
profitably conducted by other  institu- 
tions. 


In the past American colleges and 
universities have given only casual in- 
terest to manufacturing engineering. 
This survey will have ere its pur- 
pose if it is used as a frame of refer- 
ence for educators and institutions in 
revising their curricula of engineering 
subjects. 
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Engineering Societies 


Plan New Center 


New York to be home of professional societies 


United Engineering Trustees, Inc., 
the joint corporate agency of the four 
major national engineering societies, has 
signed a contract for preliminary archi- 
tectural plans and studies for a new 
Engineering Center in mid-Manhattan, 
New York City. This is the first defin- 
ite step toward construction of what is 
expected to make New York the 
“engineering capital of the world.” 


Announcement of the granting of the 
contract came with announcement of the 
re-election of Walter J. Barrett, of 
Glen Ridge, New Jersey, as President 
of United Engineering Trustees, Inc. 
(UET)..It was also the first formal 
revelation that all the four member 
societies of UET, and a fifth that is 
expected to become a member, had 
voted, through their governing boards, 
to remain in New York. Several other 
cities had striven to obtain the Center. 


The architects named are Shreve, 
Lamb and Harmon Associates, of 11 
East 44th Street, New York, designers 
of the Empire State Building and more 
recently the new Brooklyn Supreme 
Court Building. The announcement did 
not indicate any details as to specific 
location, cost or time of completion. 


The present 16-story quarters, known 
as the Engineering Societies Building, 
house the four “Founder Societies’’, the 
American Society of Civil Engineers, 
the American Institute of Mining, Met- 
allurgical and Petroleum Engineers, 
The American Society of Mechanical 
Engineers and the American Institute of 
Electrical Engineers. A fifth prospective 
“Founder Society”, the American In- 
stitute of Chemical Engineers will be 
included in the Center project. At a 
recent meeting at which Barrett was re- 
elected and the architectural contract 
granted, the Board of Trustees of UET 
approved the American Institute of 
Chemical Engineers as a member. This 
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action awaits ratification of the other 
four Societies. 

The American Institute of Chemical 
Engineers now is located at 25 West 
45th Street. Occupants of the Engineer- 
ing Societies Building include Engineers 
Joint Council, which is composed of ten 
major national engineering societies, in- 
cluding the five in the “Founder” 
group. 

It is believed that preliminary plans 
will be completed early next year. The 
inclination toward a mid - Manhattan 
site is due to appreciation of accessibility 


of railroad and airline terminals and 
convention hotels. 
Financing is expected to run_ into 


“several million dollars’. In addition to 
the contributions of the various “‘Found- 
er Societies” and their members, UET, 
which has been charged with the re- 
sponsibility of the planning, construction 
and financing of the new structure, has 
received assurances of the cooperation of 
a group of industrialists and educators 
toward the required fund. This group, 
headed by Dr. Mervin J. Kelly, Presi- 
dent of Bell Telephone Laboratories, 
Inc., stated on June 8, 1955, in a letter 
to UET and its constituent societies, its 
readiness to assist in this direction on 
the selection of a city following a broad 
and careful study of all possible sites 
with national rather than local interests 
to be the determining factor. 
Created in 1904 

Barrett was elected President of 
UET last year when the new Center 
project had reached a high state of dis- 
cussion. His re-election continues his 
direction of the biggest program of 
UET since it was created in 1904, at 
which time Andrew Carnegie presented 
the present Engineering Societies Build- 
ing as a suitable union home for the 
profession. Barrett is transmission main- 
tenance engineer of the New Jersey Bell 


Telephone Company, Newark. He rep- 
resents the American Institute of Elec- 
trical Engineers on the UET Board of 
Trustees and is Treasurer and a Direct- 
or of the Institute. He is also a Direct- 
or of Engineers Joint Council. 


In a statement announcing the grant- 
ing of the contract, Barrett said: 


“It is the sense of UET that the 
new [Engineering Center presents a 
challenge to the profession. Engineers 
have planned, designed and constructed 
outstanding structures of all kinds 
throughout the world. Now the profess- 
ion faces the challenge of building for 
itself a Center that will reflect the pro- 
fession’s dignity and stature. It is not 
likely that the genius and imagination 
that have gone into the building and re- 
building of the modern world will fail 
to create in this instance an appropriate 
testimonial to the profession’s achieve- 
ments. 


“The new Engineering Societies 
Building will, as is true of the present 
quarters, contain more engineering or- 
ganizations than any other building in 
this country. It will have, indeed, more 
than any other building in the world. 
Our present quarters have been crowd- 
ed for years. As memberships and activ- 
itives have expanded the need for great- 
er space has become increasingly press- 
ing. The new Center will make possible 
its occupancy by societies not able now 
to find space in the present quarters. 


Brief History 


“UET was established 52 years ago 
‘to advance the engineering arts and sci- 
ences in all their branches and to main- 
tain a free public engineering library.’ 
It owns the Engineering Societies Build- 
ing. Through the Engineering Founda- 
tion, it conducts research in engineering 
and scientific subjects for the advance- 
ment of engineering and for the good 
of mankind. The library is the largest 
of its kind in this country and works 
closely with the New York Public Li- 
brary, the Library of Congress and 
other institutions. UET acts in a fidu- 
clary capacity for a large number of 
joint activities of the major engineering 
societies. 

“As it became evident in recent years 
that the present quarters were inade- 
quate, many cities pressed to have the 
new Center located in their communi- 
ties. All these were given full consider- 
ation. A Special Task Committee of 
Fifteen, three from each of the five 
societies directly concerned, directed a 
study by an independent firm of man- 
agement consultants and this Commit- 
tee several months ago made recommen- 
dations which were presented to the 
governing boards of the five Societies. 
The governing boards have voted to ap- 
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prove the recommendation to remain in 


New York.” 
The June 8, 1955 letter, signed by 21 


men eminent in their fields of industry, 
engineering, science and education, gave 
assurances, in the matter of financing 
the new Center, that “a well-organized, 
diligent and competent effort will be 
made and continued until the required 
sum is available.” The letter urged the 
designation of independent management 
consultants to make a_ thorough-going 
study of all considerations in the offers 
and invitations of the several cities. The 
letter emphasized that “we are agreed 
that the fundamental desirability of ap- 
proaching this matter on a_ national 
rather than a local basis transcends our 
personal preferences.” The letter said 
further, in part: 


“The progress of our highly indus- 
trialized society is dependent on its sci- 
entific and technologic strength. A maj- 
or portion of the technology upon which 
our industries depend is encompassed 
within scope of your Societies, and a 
large portion of the professional men 
contributing to the technology and_ its 
practice are members of one or more of 
your organizations. It is because of the 
important place in our society that you 
occupy that we are concerning ourselves 
with the choice of a location for your 
new headquarters.” 


The signers stated that “the long 
range interests of the Societies in serving 
their professions and the nation are par- 
amount” and that “maximum effective- 
ness of your operations is of controlling 
importance.” 


The letter went on to say: “Most 
industries of the country benefit direct- 
ly from the technologies included in 
your organizations. We are sure they 
will contribute generously to your 
building funds if your location is chosen 
on the broad-gauged basis suggested. If 
such a choice is made, a group of the 
undersigned will organize a large na- 
tional committee, representing all sec- 
tions, all technologies in your Societies, 
and a variety of industries, to conduct 
a nationwide drive for funds.” 


McKinsey & Company, management 
consultants, surveyed all factors in- 
volved in the possibilities advanced by 
the several cities and recommended New 
York. In a report on June 22, 1956, 
forwarded to the governing boards of 
the Societies, the Special Task Commit- 
tee of Fifteen reviewed the considera- 
tions involved and urged that mid-town 
New York be approved. 

It was suggested that if the present 
site proved to be not feasible another 
location in mid-town be chosen. The 
proposal required approval of each of 
the Societies. The final approval was 
voted recently. 
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Should Engineers 
Join Unions? 


Surveys, court decisions mark 


organizing trends 


One of the issues facing professional 
engineers is to unionize or not to union- 
ize? Many feel that their numbers de- 
mand some type of organization to pro- 
tect their interests, while other engi- 
neers would prefer direct, personal rela- 
tions with industry, without the inter- 
ference of a bargaining or other type 
of agency. 

A recent newspaper story headlined 
“Engineers Accept Union, Demonstrate 
Discontent.” gave some background into 
this issue. The story from the United 
Press said: 

“Growing discontent among engi- 
neers over their status in industry is re- 
flected in the success of a union drive 
to organize them, according to the Na- 
tional Industrial Conference Board. 


“The union membership drive has 
netter nearly 60,000 of the country’s 
500,000 engineers, according to a study 
released by the nonprofit industrial re- 
search organization. 

“One of the chief sources of dissatis- 
faction, the study said, is the narrowing 
gap between the earnings of salaried en- 
gineers and the hourly wage earner. In 
terms of fringe benefits, engineers say 
their former advantage over productiton 
workers has been virtually wiped out, 
the board study said. 

“Engineers also complain that their 
salaries have not kept pace with in- 
creases in the hiring salaries of engi- 
neers. 

“They also resent being classified as 
nonprofessionals instead of professionals, 
the board’ study said. 

“As professionals, engineers want 
credit in reports and papers they help 
develop and less frequent assignments 
to jobs requiring little engineering abil- 
itVp It) said. 

In the Engineering Employment 
Practices Newsletter, published by the 
National Society of Professional Engi- 
neers “‘in the interest of advancing co- 
operative relations between professional 
engineers and their employers,” the fol- 
lowing was said: 


The United States District Court for 
the District of Columbia has ruled that 
professional employees under the Taft- 
Hartley Act have a right to vote on 
union representation without any non- 
professionals in the voting unit. The de- 
cisions followed National Labor Rela- 
tions Board’s action placing nine non- 
professional employees in a voting unit 
with 233 engineers found to be within 
the professional category at the Buffalo 
plant of Westinghouse. The Board 
claimed it could do this under its “‘pre- 
dominately professional” theory, even 
though the T-H Act specifically forbids 
an involuntary mixture of professional 
and nonprofessional employees. 

The Buffalo Section, Westinghouse 
Engineers Association filled suit against 
the NLRB to require an election con- 
fined to engineers found to be within 
professional definition. NSPE and En- 
gineers’ joint Council joined in the case 
as “friends of the court’? because of the 
basic principle involved in the issue. 

A recent survey by Industrial Rela- 
tions News confirms the overwhelming 
opposition of engineers to unionization 
as the best method to resolve the prob- 
lems of professional engineering em- 
ployees. The publication reports it sur- 
veyed all engineering fields, but the 
weight of the sample was on electrical 
engineers employed in companies with 
1,000-3,000 employees in the North- 
eastern and Midwestern United States. 
The cross section of the various cate- 
gories totaled 633, and replies were 
brought down by age groups, 21-30, 
31-35,, 41-45 and older. 

About 50% of those in the youngest 
group felt a part of management, about 
75% felt a part of management in the 
31-35 group and 80% above that age. 
At least 75% of all engineers surveyed 
said their individual economic interests 
could best be advanced through indi- 
vidual initiative. Only about 5% felt 
an engineering union could best advance 
their economic interests. The other 20% 
favored a professional, but nonbargain- 
ing, group. 
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Letters to the Editor 


Our editorial plea several months ago for comments on 
the magazine produced some results. Here is what our faith- 
ful readers say about the magazine. (names are withheld ) 

“T have nearly wore my copy to a ‘frazzle’ looking for 
the Technocracks in this issue. I'll confess that I generally 
clipped that sheet and kept it for further reference. Heck, 
principals hafta have a laugh now and then, too. 

“Try some cartoons along with your articles. Some of 
them are a bit technical for high school students and a car- 
toon or two might help to make your point.” 


—A high school principal. 


“Why, oh why did you omit the best page for a layman 
in Technograph, the jokes? That’s all I could interpret 
from your highly technical publication; and I await eagerly 
each issue. But now—what dry stuff comes across our desks! 

“(Get in a huddle over this weighty matter please. After 
all, a teaching day. needs some spice occasionally. -Recon- 
sider!)” 

—A high school librarian. 


Before we cut out the echnocracks section, we had 
heard occasional reports of principals and librarians who 
filed the Technographs away once they reached the high 
schools; either because of their technical nature, or the pos- 
sible off-colored interpretation of our jokes. To alleviate 
this, we cut the jokes and have tried to make the magazine 
more readable. We hope this has helped get the magazine 
off the closed files and onto the open shelves for high school 
students to read. We also suspect (with tongue in cheek) 
that our correspondents may have been among the culprits 
who never allowed Technograph to reach their student eyes. 
How about it? (editors) 

Our last letter is from Richard L. Brunnenmeyer, an 
ME senior from Pi Tau Sigma. 

“With reference to editorial entitled ‘No Cords, 
Please . ; 

“Tf, as you say, you like the idea behind the attempt by 
Pi Tau Sigma (and Mort Miller) to instill a tradition of 
sorts on the U. of I. campus, why did you go to all the 
trouble to throw a wet blanket on the idea? Lord knows, 
things of this sort are hard enough to establish without the 
press taking sides. 

“T won’t bother to go into the ‘lack of spirit’ that this 
campus (on both sides of Green Street) is noted for, but I 
think it is pretty apparent to all. For this reason, if no other, 
I am willing to support the idea. 

“The proposed idea isn’t without fault. If nothing else, 
it isn’t at all original, since it originated at Purdue. The 
reasons you advance, however, are pompous and somewhat 
over-stuffed. I haven’t noticed any discrimination against 
Purdue Grads. As for the senior ribbon thought that you 
published. . . . Oh, come now! Better to be a little less 
original and a lot more flambouyant. (spelling his) After all, 
the idea is to produce something that people will notice— 
immediately. 

“If you have any thoughts on this line in a more con- 
structive vein, I would like to see them published. If your 
editorials are going to consist of ‘cold water,’ then better to 
discontinue them in favor of another Technocutie.” 

And a tilt of the editorial sword or pen to Mr. Brun- 
nenmeyer for his letter. We, and most engineers we have 
talked to, oppose the Pi T’au Sigma plan for seniors wearing 
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decorated cords due to its slightly ridiculous aspect. Some 
people feel its in the realm of wearing toddler’s clothes for 
no good reason. It seems a somewhat ridiculous attempt to 
foist something in the name of tradition or spirit on the 
students. How does one start a tradition anyhow? Look 
at that latest of college traditions—pantyraids. Maybe we’re 
stuffy. We echo the sentiment of one ex-GI in Engineering 
Council upon hearing of the proposal. “My kids would 
laugh at me so, I’d be afraid to leave the house.” 


Der Franklin und sein Keit 


The following report was given to us by our adviser, 
Assoc. Prof. Robert Bohl, who was somewhat bemused by 
its content. Its from Chemical Engineering News. 


The report was by a member of the Chemical Engineer- 
ing News advisory board who hesitated to submit it to his 
Division of History of Chemistry because it was not suf- 
ficiently documented to be a really scientific paper. How- 
ever, it is a valuable contribution to the history of physical 
experimentation. The report is reproduced in the original 
tongue in order to preserve the essential purity of the Ger- 
man text. 


Der Franklin der war ein rechter Tschinius, immer 
bessig mit inwentschiuns, wie zum Beispiel sein Stohf, den 
wir bis heute noch bei seinem Namen kennen. ‘Bei Galli” — 
so meinte er eines Tages” es its doch é Skandel und é 
Schem dass so viele Hauser von Leitning gestreikt werden. 
Wenn Ich das prewenten konnte, es ware schur eine kuhle 
Million wert. Aber was ist denn eigtenlich der Leitning? 
Ennihau, ich habe é€ Honntsch!” 


Also baute er ein Keit, mit einer langen String mit é 
Kieh am Ende, und geht in die Beckjahrt, ihn zu fleihen. 
Und wenn es zu regnen anfangt, und der Leitning flescht, so 
steckte er é Knockel and den Kieh; und achherrjesses! der 
Spark rippt ihm zwei Fingernehls und é Viertelskwerrfuss 
Skinn von der Hand ab; und der Franklin weiss nun, von 
dem Schock, dass Leitning under Electrotitat alleik sind. 


Sodann steight er auf die Ruf mit ¢ Bumberschuht mit 
é stiehl Handel, and wartet fur Leitning; aber die Deborah, 
das war sein Fraudie hollert, sie Sopper sei rettig, und er 
soll Horriopp machen und aufwaschen und ins Haus kom- 
men. Also machte er den Bumberschuht an den Daunspaut 
fest—und das war der erste Leitningrad. 


Der Franklin war lockig und so lebte er noch vierzig 
Jahre, und hatte alle gestumpft-besonders die Lehdis; aber 
ein russicher Physiker, der den Keitexperiment  repieten 
wollte, wure vom Leitning gekillt; was alles pruhft, der 
wahre Scientist hat nicht Senns genug, von Rehn auszukie- 
pen. 


Those of you who read this piece aloud or have some 
knowledge of German, will realize its an example otf “Ge- 
mixtepickles German,” or ‘Daffy Deutsch.” If you didn’t 
understand it the first time, read it again for the story of 
Ben Franklin’s experiment with the kite and lightning and 
how scientists don’t know enough to come in out of the 
rain. 

Sometimes things just don’t go right at all. This issue 
was planned as a study of automatic computing devices, 
such as IBM manufactures, the digital and analog com- 
puters, as well as tips on slide rules and abaci. Well some 
of it got in and some of it fell by the wayside during last 
semester's final exams. We did find some news of interest 
in what is going on among professional engineers; some of 
their problems that those of us in college aren’t aware of as 
we breath our purified academic air. 


Next month we'll visit some departments of the Col- 
lege of Engineering that are a little out of the way for the 
ordinary slide rule jockey. 
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